1 g% CVMD0471U COMMUNI CATI ON RECEI VER PROVI DI NG DI SPLAYED

CPERATING | NSTRUCTI ONS 5 BACKGROUND OF THE | NVENTI ON
FIELD OF THE I NVENTION This invention relates to portable comunication
recei vers having nmenories, and nore particularly to a 10 displ gi n
recei ver providing displayed receiver operalll ng instructions. %é@@% Ii?gO\l
OF THE PRI OR ART As conmuni cation receivers, and in particul ar paging 15

receivers, have evol ved f éﬁggg %gﬁ%\;ﬁelyféﬁmi&;nunerl C pagi ng

receivers, and to al phanu t He user~Tnterface, or
operational controls of SRESPPAYERy OPERATING hANSTRECREONAcCr easi ngly nore
conplicated. As the nunber of functions and features being 20 provi ded

wi thin the paging receivers have increased, it has becone exceedi ng nore
difficult to provide controls for the receiver operation which are easy to

use. Tradiwionally, a user (GXIKEROUND NGF UQHEONINGRMaTOMAS been shi pped
with each paging receiver, to instruct the 25 user in the proper nethods of
operation. However, the use of such instructions nmanual s presents a nunber
of potential pPFrOELRAF THEWINVENEIONstruction manual is a separate entity

fromthe paging re VE 5nd %nl %eﬁ%%@%sté Jﬁé%?ié’fc q_c%Q H‘anual S

.to be stored when the nmanual 1s not el n use as a consequence,
t he user operax¢Qﬁpvers having memories, and more partlcularly to a

10 display paging receiver providing displayed receiver

operating instructions.

DESCRIPTION OF THE PRIOR ART
As communication receivers, and in particular paging
15 receivers, have evolved from tone only paging receivers, to
numeric paging receivers, and to alphanumeric paging
receivers, the user interface, or operational controls of
such paging receivers have become increasingly more
complicated. As the number of functions and features being
20 provided within the paging receivers have increased, it has
become exceeding more difficult to provide controls for the
receiver operation which are easy to use.

Traditionally, a user operation instruction manual has
been shipped with each paging receiver; to instruct the

25 user in the proper methods of operation. However, the use
of such instructions manuals presents a number of potential
problems. Since the instruction manual is a separate
entity from the paging receiver, there is always an issue
of where the manual is to be stored when the manual is not

30 Dbeing used, and as a consequence, the user operation
instruction manual often becomes misplaced or lost.

Many paging receivers today areuélso available with a
number of user selectable options which are programmed into
the paging receiver, either at the time the paging receiver

35 is purchased from the manufacturer, or at the time the user
secures the paging receiver for use. Thus, much of the

user operation information which is provided in the user



ina&ru&tion manual often becomes m splaced or |ost. Many paging receivers

today are also available with a nunber of user selectable options which are
programmed into the paging receiver, either at the tine the paging receiver
35 is purchased fromthe manufacturer, or at? the tinme the user secures the
pagi ng receiver for use. Thus, nmuch of the user operation information which

I's provided in : gt iL,an 1.Qs ClLLpn DROLE ;
applicable to gggﬁa?%ﬁv?%éf@%glgﬁé&geggi béy %‘Jls)gr].o As ailr%s% ét]q'lol %eao en
becarme nore di $pEEUiEuRbrPaging ECKIFOSLE -t hASaPpERP it el et i on

for the feat ur gscuke VT fr RAOW da whibhubbe selscateaiidc paging
recei ver. Because many o newer pagi ng.receivers are, inplenmented using
m croconput er saﬁﬂfeﬂrg?tée cb‘h‘tgc?raﬁ‘arte‘dmost%ﬁ gﬁﬁa%EaFBﬁ?? nERiGH % Sre stored
in electrical |l previdedbbitpridygs armedd espeeddionpygirvgoreesivdaEPROVE), it has
10 becone feasibleg_] L NS S, a I 1] es not

previ ously availablg?&%§g§p%%+§ é@ﬁ%ﬁhFﬁ%ﬁ?ﬁggﬁﬁggEﬁégﬁﬁ*eéﬁg%H% new
feature i s addéuphirent e@susing prcaxanerptevsi vhbre, ar¢econtxpihkad daer

operation inst gughi:Qfe "B ndOUHhcrA% R e8Ybh. 0h &hect£RELOrpMM ng, 15
be i nadequate for describing the operation of the new feature,” and as a

resul t suppfen%ﬁ?%?aﬁ%%rpfﬁﬁﬁ%ﬂWQR}e read only memories (EEPROMs), it has
10 become feasible, in many instances, to add additional

features not previously available, by simply reprogramming
the EEPROM. When a new feature is added which was not
previously available, the original user operation
instruction manual would, as a result of the reprogramming,

15 be inadeguate for describing the operation of the new
feature, and as a result supplemental user operating
instructions are required to instruct the user in the
operation of the added feature. The supplemental operating
instructions, as a result, become yet another piece of

20 paper which could be misplaced, or lost, by the user of the
paging receiver.

A number of the newer paging receivers will also be
capable of having the paging receiver operating system, or
features, reprogrammed by means of radio frequency, or

25 over-the—air reprogramming techniques. In the case of
over~the-air reprogramming of paging receiver functions,
the problem of providing the user with operating
instructions becomes even more acute. In the case where
over—-the—air reprogramming is provided, arrangements would

30 have to be made in advance, to insure the user was provided
with whatever supplemental operating instructions may be
required, otherwise the user may find it impossible the
operate the reprogrammed paging receiver.

In still another instance, problems with a paging

35 receiver may be detected only well after the paging
receiver is placed in service. . Many of these problems can

be resolved by reprogramming the firmware used to control



insf_c_ruc'tions are required to instruct the user in the operation of the
added feature. The suppl emental operating instructions, as a result, become
yet another piece of 20 paper which could be m-splaced, or lost, by the
user of the paging receiver. A nunber of theé newer paging receivers wll

al so be capabl e of having the paging receiver operating system or
features, reprogram"red bi’ rre%?s of radio freguency, ﬁr 25 _over-the-air
reprogrammi ng FEENAPHERLION |9f (HhE PRIDGr *§7&FYERe- allPYFEDPT 0gtAan®f ng of

pagi ng recei vedolngget addst ideel prmibllemsofmayr bei dragtétiewhiseln oan hedfmrtat i ng
instructions b : e, ga er -¢gnhes Ay

repr ogramm ng ?ggg?;éj%?ydlg%,%%a%&gn%ﬁgggvégl 38353 ﬁggég%gabe nn.deallf}?]ls
advance, to i|nB@PeReRfe i&els RRcoReS,ieyed WrrR HhALicRit st pPEMEHIR
operating ifst gUphlonsSntBY hersmitiicad toobherw §het HSedS6f TRy padithg t

i npossi bl e the operate the reprogranmed gagi ng I cei veé. In still another

i nst ance, probF8HE*WFEH H¥adh N L8R 8P ﬁﬁ§188 Aet B¢ RAGHY el |
after the pagi pgcetcervedy ilse ptexpeided; espeicdtallihny vhet diesmges obl ens can
be resol ved by, ] 'rm@%r ed.,.to_ecantrol t he operation
of the paging %8@2?3%‘%&%%%&% SO dg)ivlré\%, gg%d?tg?énal probl ens may be
created which can affect the way the paging receiver is to be operated.
When this



hapnpns} it is becomes even nore difficult to provide 5 suppl enental
information to alert the user of the paging receiver, that changes in the
operation of the paging receiver may be required, especially if the changes
i ndi cated are reprogranmed over-the-air. 4 SUMVARY OF THE | NVENTION It
I's an object of the present invention to provide a nore conveni ent neans

for providing receiver operati@ﬁngu%a§tb§ct*ggsli herdner- It is a

further object of the present invention to provide a nmeans for storing the
recei ver operating instructions within the paging receiver and recalling

the sane for displayztlfs an obiddt ick ankUpkB8EnBbERGENPIod N RSEe a
I nvention to provide a neans for renntelgégggatl t he, recei ver gperating

ng
i nstructions stBPEY FPTTEHEHe N5AGSn§OFe 1INGHERCS YOmRRR T ¢n
receiver is %rovhsetustidna 4y et uwsewhber of operational functions, a table

of receiver 15 operafing jnfornation . descri.bi the recejver .operation
being controlled is g%o%goéignu%t@fernﬁr ;?e\;%m%t |fnkggeplrfg?:%lgt\:/elr{wefhtemrneggl ver
oper ati ng i nf or prevbde formeansh fopesiriraggf thet reneiver eergdatising by t he user

for presentati 0BnQP-h8E: S£6 &I M S tHeS Bh§YnYhtEle | e POUAR! dab 44360 Rhe
di spl ay .
same for display.

10 It is a further object of the present invention to
provide a means for remotely updating the receiver
operating instructions stored within the paging receiver.

When a communication receiver is provided with a
preset number of operational functions, a table of receiver

15 operating information describing the receiver operation
being controlled is stored in a memory within the receiver.
The receiver operating information for each operating
function is recallable by the user for presentation on the
receiver's display which is normally used to display

20 received messages.

When a communication receiver is provided with a
number of programmable operational functions, a table of
receiver operating information describing the receiver
operation which are programmed and being controlled is

25 stored in a memory within the receiver. By storing oniy
the receiver operating information describing the
operational functions active, the user is not bothered with
receiver operating information not utilized. The receiver
operating information for each operating function is

30 recallable by the user for presentation on the receiver's
display which is normally used to display received
messages.

When a communication receiver is provided with a
number of remotely, or over-the-air programmable

35 operational functions, a table of receiver operating
information describing the receiver functions which are

currently programmed and being controlled is stored in a



20 sreceived nessages. Wien a comruni cation receiver is provided with a
nunber of programrabl e operational functions, a table of receiver operating
i nformati on describing the receiver operation which are programred and
being controlled is 25 stored in a nenory wPthin the receiver. By storing
only the receiver operating information describing the operational
functions acti ve, othe ugzehr $ 10 treggtiggred ﬂ‘” t t'h;éacel VEn PRGN atr

i nformati on not™Ui1Y 78k e recerver oper i ng FHEorarati on f or
oper at i ng f unctoparatig) infegaatdbhedbgct heing crhé orpgradsomadt ifonctAonhe
receiver’'s di spl@y;d) Ghd udeq 18! h&ugséhépe&hﬁpmyrercﬂeci%\ee%p@%%aaas

When a communi cation receiver is provided wth a nunber of renotely, “or
over-the-air prijfreriaiion a9t G5ddderenal IR dttoirn, z¥nﬁ¥bﬁenﬁﬁ recei ver
operati ngdi I5f gr%péﬁmdiﬁﬂcrﬁel@tﬁhget he b@éﬁ+&ﬁé-éi@%ﬁ@ﬁnﬂé&ﬂnﬁwtﬁﬁr rently
progranmred an ei ng contr.o s _storeq.in . menpr t hin the
receiver. By storfHig ol Q-‘r{%é’steé:céFvéwsgé?ﬁ?f%g”?%r&%t%ogh&escr| bi ng t he
operati ona! f unegeoaisicaetl \changies - usBhei secelvéntdpred wid Anfegsiavdon
operating inf Orf%'é%[brﬁ el 'réegunhgléquié'%haﬂh%lea g Wne ARerAkLgnal

feature is over e-alr progra Into |
presentation on the receiver's display which is normally

%% 1v%r

10 used to display received messages.

BRIEF DESCRIPTION OF THE DRAWINGS
The features of the invention which are believed to be
novel are set forth with particularity in the appended

15 claims. The invention itself, however, together with its
further objects and advantages thereof, may be best
understood by reference to the following description when
taken in conjunction with the accompanying drawings, in
which: _

20 FIG. 1 is a functional block diagram of a selective
call receiver having a memory for storing receiver
operating instructions which are recallable for display by
the user.

FIGs. 2A - 2C are pictorial diagrams illustrating

25 several selective call receiver embodiments for providing

user recallable stored receiver operating instructions.

FIG. 3 is a block diagram of a radio communication
system in which the present invention may be advantageously
used.

30 FIG. 4 is a block diagram of a paging terminal and
associated apparatus used to send addresses and messages
including receiver operating instructions to the system
receivers, and to initiate reprogramming of the system
receiver functions.

35 FIG. 5 is a flow chart illustrating a first embodiment

of the present invention which provides user recallable



FECQIVEF the user is imediately informed of the operational changes. The
recei ver operating information for each operatlng function is recall abl e by
the user for presentation on the receiver's display which is normally 10
used to display received nessages. BRI EF DESERI PTI ON OF THE DRAW NGS The
features of the invention which are believed to be novel are set forth with
particularity in the appended 15 cl ajns., The |nvent|on |ts§é§cﬁhomever

t oget her vmtf1|qﬁ?rﬁﬁrFﬁ&?18SfeePEr%ﬁ&P?uﬁﬂﬁﬂﬁﬂﬁﬁicph P&of, S &Vhestl
under st ood by nefcerieeeehboinfeafaisplrayng description when taken in

conjunction with th%jigc ggagﬁln ddFéméPcaf}éw 3%3;%% % ustrat1 Flg. lis a

functional bl ock diagramo recerver nory for
storing recelv@ﬁq@@dr&mbnglmﬁstrQﬁtthﬂuPWﬁﬂQﬂtzmnyqnGéQMIthehfprouLQQSay by

the user. FEGs.,s24 re%@l@&%l@'EEQfé@Jréﬁéiﬂéﬁﬁbﬂéﬂdt%hbahh@gr%ﬁt1§§V€6@|
selective call receiver enbodi ments for providing user recallable stored

recei ver oper atSel§Stayer Gétllloﬁgceﬁ’@? mavying 4| HAP@Yagr am of a radio
comuni cation systemin which the present invention may be advant ageously

22520|g?ed apparglsz ﬁgééRﬁgqégﬁk §§S?@§§L§55ﬁ59§§§§9 %ggghggﬁﬁﬁ#g receiver
operating instructions to the systemreceivers, and to initiate
reprogrann&ag of th%ﬁ%lsﬁeq% a functional block diagram of a selective
call receiver 12, such as a paging receiver, constructed in
accordance with the present invention. Selective call
receiver 12 includes antenna 52 and receiver 54 for
generally receiving transmitted selective call addresses
15 and message information in a manner well known in the art.
Antenna 52 and receiver 54 are also capable of receiving
transmitted coded information used to reconfigure the
operation of the selective call receiver. The
reconfiguration information includes, but is not limited
20 to, receiver control reprogramming information and receiver
operating information corresponding thereto. The output of
receiver 54 is a stream of binary information which couples
to microcomputer 58. Microcomputer 58 is part of decoding
system block 56 performing such functions as address
25 decoding, and control of message storage and display
functions in a manner well known in the art. Decoding
system block 56 may include, in addition to microcomputer
58, temporary memory 72, message memory 74, memory protect
logic 76 and protected memory area 78. In the preferred
30 embodiment of the present invention, the protected memory
area 78 includes a reprogrammable non-volatile reserve word
memory 64 and a reprogrammable non-volatile operating
information memory 67. The reprogrammable non-volatile
reserve word memory 64 is used to store address code
35 sequences associated with a change in the address or
options of the individual receiving unit. The

reprogrammable non-volatile operating information memory 67



rquivér functions. 35 FIG 5 is a flowchart illustrating a first

entodi nent of the present invention which provides user recallable 6
stored receiver operating information for a selective call receiver having
a display. FIG 6A, 6B and 6C are flow chart’s illustrating a second

enbodi ment of the present invention which provides 5 user recallable stored
receiver operating information for .a selective call_receiver having .a

i spl 2y, DESCRIPTIER CRo THE RRESHSiES ERBBEr VERG o A B SRt 16 4 o,
functional bl othe dregeiveofore sdlisnt bedngakbnteckleds 1% . sadcdidiagagi ng
ecei ver, CONsLpyChEtl-di SE G dHC G011kl BEaPheSENbro Al | AN el ective
call receiver 12 includes_ antenna 52 and receiver 54 for genera _y‘

recei vi ng tranSBfeHeRF sel Hetild Lf RrPRggFésted 4hath fRemRRE &jed fflorifat i on

in a manners Wweptodf@itfed Ned Nhcldde AntaBna 82 288eiesLi drfdimy e al so
capabl e of receiving transmtted coded.i nforpatjon used to reconfigure the
opbration of t RAVSERRL{SE T ax nebRRraph . THETFhCBRY FEthed  IF heARiEron
i ncl udes, but ©f abl featiumss Ayaidabdecépvetheoneécoiveeprwgrtdran ngr not
i nformation and,Lee&s Vel QRETAld, g '%u@ft_o'i;HEt LQe EHéEf&POJ%]&%hBi*}I? Q:}h%‘se-rhe
out put of recerver 54 is a stream d bi nary I nTor Nt Ton Whi ch ¢ upl es
features which are currently enabled within the receiver.
10 It will also be appreciated that memory area 67 can also
store other information pertinent to the operation of the
receiver, such as the number and type of addresses
available, including tone only, numeric, alphanumeric, and
voice addresses; and information on options available which
15 may not be currently implemented. Other information, such
as the operation of a real time clock function, or over-
the—-air reprogramming operation can be included as well.
The content of the protected memory areas can be altered in
a first embodiment by directly reprogramming the memory at
20 the factory or by the service provider using a programmer
which couples to the protected memory areas in a manner
well known in the art, and in a second embodiment in
response to receiving reprogramming information received
over—-the-air, to be described shortly. A more complete
25 description of the elements of decoding system block 56 is
provided in U.S. Patent No. 4,839,628 issued June 13, 1989
to Davis et al., entitled "Paging Receiver having
Selectively Protected Regions of Memory” which is assigned
to the assignee of the present invention, the disclosure of
30 which is hereby incorporated for reference. A more
complete description of the over-the-air reprogramming
function is described in U.S. Patent No. 4,910,510 issued
March 20, 1990 to Davis et al., entitled "System for off-
the-air reprogramming of Communication Receivers” which is
35 assigned to the assignee of the present invention and which

is hereby incorporated by reference herein.



to m.croconputer 58. M-croconputer 58 is part of decodi ng system bl ock 56
perforning such functions as address 25 decodi ng, and control of nessage
storage and display functions in a manner well known in the art. Decodi ng
system bl ock 56 may include, in addition to 8ncroconputer 58, tenporary
menory 72, nessage nmenory 74, menory protect logic 76 and protected nenory
area 78. In the preferred 30 enbodi nent of the present invention, the
protected nenory aredP?B PACRUEERSH Iprsfiiaiadabive SRORCTEVEL FRLLreserve
wor d rregory ﬁ4r&ﬂéi&efelmQg!lilaéﬂ%kﬁesfﬁ)ﬂl-s?/@oa&)@redoﬁeraicxién@rirt‘ﬁﬁé(srratiOn .
menory 67. The_reprogrammubl e non-vol atile reserve wor ry 64 is use
to store addre§§egsggr§§n§§qﬁ%§ﬁ%ssseassssot(ﬂraﬁ e&r\Mr?ﬁrggEﬁ%n%P? M ¢Ne address
or options of whéakmdlevrdsarve eemrd imgnany t64 Thear ®pnogr awmedbl lenown to
non-vol atile Oeﬁaabknsraﬂﬁgfﬁlgp{nhm% 6ft. #mkd HREU-LLeSTQ4C Tecei ver

operating information descri e recelver operation belng controll ed,

i .e. describi ngdgResspBAEERSH Re tPe BhE iSTrrereRrgAete PRV ARAIFLEIRS
receiver. It wakkiBgeaPpbechdtl fscd findr MMY YnedlsBgebebfieRt Pt £4H siREkd O

i ncl ude a tabl recei ver operatin strugtions, or information, which
descri bes the %83&8??5% bhe af c?%%ﬁﬁﬁ%éﬁ%ﬁﬁﬁ P&bp§°F8Fs?ﬂ2bYeceiver, whet her

or not enabl edmicrotomptver $8sdnd hetorddrimtmessadesnoendrng’4 hosk

10 sensible alert is generated, such as an audible or tactile
alert which is delivered by annunciator 80 to alert the
user of the received message.. Annunciator 80 cay be a
transducer when an audible alert is generated or a vibrator
when a tactile alert is generated. The stored message may

15 be recalled from message memory 74 by the user with switch
means 82, which effects the reading of the stored message
for presentation on display means 84 for the user's review.
Switch means 82 can be implemented using one or more
mechanical or electronic switches to provide user activated

20 functions as will be described beloﬁ. In addition to
reading the stored messages, the switch means 82 provides
for such additional receiver control functions such as
resetting the sensible alert, protecting stored messages,
deleting stored messages, freezing a message on the screen,

25 and controlling the setting and display of time, when real
time clock 86 is provided as shown, just to name a few.
The actual number of controls provided for controlling the
receiver operation is determined by the specific control
requirements for each selective call receiver design, as

30 will be described in further detail below.

FIGs. 2A - 2C are pictorial diagrams illustrating two
selective call receiver embodiments providing three
receiver control and receiver operating information °
selection configurations. 1In the first embodiment shown in

35 FIG. 2a, a number of switches 202a, 202B, 202C, 202D and
202E are provided for controlling the operation of the

receiver. In this embodiment, a two line dot matrix



features which are currently enabled within the receiver. 10 It will also
be'.appreciated that nenory area 67 can al so store other information
pertinent to the operation of the receiver, such as the nunber and type of
addresses avail able, including tone only, n&reric, al phanuneric, and voice
addresses; and information on options avail able which 15 may not be
currently inpl enent ed. her_inf.o lon,,. t.he t1.Qn a real
time clock fun%ﬁ%%?y ozroziolvlesr P% vel-%la‘ritfﬁé:p%éggl%%ﬂ?l %e?oglﬁhginftggr? e
i ncl uded as wethardgexnfsintesn idharpepesst pernkhpely- arks digpPlsy alser ed

in a first enbodiyBids Wn di4Bldh IneRFOURREH] BE § 1% B Uity Hledshgs
factory or by the service provider using_a programer whjch couples to the

prot ect ed menoP§iag c5R24n REGRAFED W& FeRREGA PRIARA RLOEEHR 9P Décond
enbodi ment 5 n WREEENSELAs MeCind RE kepceghafikeq huderas i208 r ecei ved
over-the-air, to be described shortly. .A_more | e 25 .description of
the elenents o e%l%a%%%tflr]%g seyasq}an% Ittct)lc ségtfggnp?%\i/)? té%:l‘t"?elr?' Lfeg'.ml?ataé%e No.

4, 839, 628 i ssustovedhondgsadd8traas .Davhe secaliver efentt kehs RapituplRecki ver
having Sel ecti ygkyuds ObeeH CRlfAGIoNS o8f MRERhY ' HE! fbdca GRadanRdl 0 the

assi gnee of the Eresent I nvention, the discloSure o whi ch 1's hereby

i ncor por at ed f §RERRY er@aid ProtRGidng c OfpLeckingscirptFierresd nefsages in
over-the-aior reemesyaMmOCK) fusiald Gwitehdesen| bedlépity StdrienteNages

4,910, 510 issugd Mar ch 20, Q%Ebo %ifs et .al., e\?\ﬁtﬁifc eIg " sgaenésf or off-

the-air reprogtaRfh A ofY i tafi"on "REEEIUEL sPT wAT T TS E5si gned to

t he assi gnee obeihe ¢issbaged rmrentheodispdaghi(BOLD) using switch 202B,
adjusting the alert tone, or voice message audio volume

(VOLUME) , and printing of received messages using an

15 external printer (PRINT) using switch 202C, selecting the
second switch function for each switch 202A, 202B and 202C
with the shift function (SHIFT) using switch 202D, and
turning the receiver on and off (OFF/ON) using switch 202E.
As can be seen from the example of FIG. 2A, the receiver

20 functions which are controllable using the switches
provided may not necessarily be apparent to the user of the
paging receiver, such as how to read or protect a
particular one of the sixteen messages, how to select the
deferred paging mode, or how to turn the receiver on and

25 off. In the preferred embodiment of the present invention,
this problem is overcome by providing the user with the
capability to recall receiver operating information which
is stored in the receiver and which describes the receiver
operation being controlled by each particular switch or

30 sequence of switch functions. In the first embodiment, in
order to recall the stored receiver operating information
for any of the controllable receiver functioné, a "HELP"™
key, switch 210 is provided which is used in conjunction
with the particular function key, or at least a partial key

35 sequence for which information is required. The use of
partial key sequences allows the user who would intuitively

know to actuate the "READ" key to read a message, to



I s hereby incorporated by reference herein. 8 When an address is

recei ved by selective call receiver 12, the address is conpared to one or
nore predeterm ned addresses stored in repr)ggrarmabl e non- volatile reserve
word nenory 64 in a manner well known to 5 ®he of ordinary skill in the
art. Wien the received address matches one of the stored predeterm ned
addresses ass ARG IR LSGY R nb"E IESPA0% SROTR LA LANRgLLbEla

foll owi ng the Teceéiver address i's processed by m croconputer and st ored
in nessage nereAstiznlax pme sandobkecl| the $EXtReersed SeSIBagesasandi bl e
or tactile al effe WHHD ifurdRliloner efinb¥xaRpLaChAtitie a'%ﬁeocﬁl ahtectrhacysar of
the received nessage.. Annunci ator ,80_cay  be transdycer when an audi bl e
alert is gener#t¥d & £5A95%R5A ﬁﬁéﬂl%Y%ﬁc‘P'?ﬁe”a*’?r ttliﬂes PFESEPLt ed. The
Stored nmessagein®ntlion Hes peosikded fnothaessagel exemElow/ £olry thiee SHIET Wit h
swi tch means 82 i ffects . I n f r A
present ation %e%%ﬁ%%fﬁ%dnéﬁéﬁgﬁo?e?ﬁé %rsl(grfépﬁ:el\?/% g‘w. v%% c%%%é:fggéoﬁ can
be inpl ement edswidicly 202A .or nore mechanical or electronic switches to

provide user activapith 2% q/d¥IGiHORReaS bl bePE 1 Rpd et 3 I

addition to reading the stored rressages the swtch neans, 82 provides for
such additi onaSIRTALRS Widh: the FHART bR¥- stR§) uger would first actuate
10 the "HELP"™ key, switch 210 followed by actuating the

"SHIFT" key, switch 202D. The normal receiver function
associated with the switch being actuated is deferred
during the "HELP" function operation. Information typical
of what is'displayed in a sixteen character per line format
15 for the "SHIFT" function is as follows:
Screen 1 WHEN THE SHIFT
IS PRESSED, THE

Screen 2 LOCK, DELETE AND
20 ' PRINT FUNCTIONS
Screen 3 ' CAN BE PERFORMED

When requesting the receiver operating information
associated with the "LOCK" key, the user would first
25 actuate the "HELP" key, switch 210 followed by actuating
the "SHIFT™ key, switch 202D, and then the "LOCK" key,
switch 202A. Information typical of what is displayed for
the "LOCK" function is shown below:

Screen 1 AN IMPORTANT
30 . MESSAGE CAN BE
Screen 2 "LOCKED" TO

PREVENT IT FROM

35 Screen 3 ' BEING OVERWRITTEN
IN A MEMORY-FULL



resetting the sensible alert, protecting stored nmessages, deleting stored
messages, freezing a nmessage on the screen, 25 and controlling the setting
and display of time, when real time clock 86 is provided as shown, just to
name a few. The actual nunmber of controls pfdvided for controlling the
receiver operation is determned by the specific control requirenments for

each sel ective Ll receiver design, as 1 descri bed in further
detail bel ow. E%%gan - 2C are pictorigﬁgafggéghgﬁ?lIustrating t wo

sel ective call receiver enbodi nents pro¥P8Knd YR$EAGEecei ver control and
receiver operating information selection configurations. In the first
enbodi nrent shown in 35 FIG 2A a nunber _of sw tches 202A, 202B, 202C,
202D and 202E &F&SFPovi ded for control | FRGIEREYNop®F ati on of the receiver.
In this enb®di nent, a two |ine dot natrCRRSOROATI sRkEay 204 is provided for
di splaying up to thirty-two characters (sixteen characters per line). The
di splay al so provides an indication of which of sixteen nenory areas is
bei ng read, pré&ceeesdbor del et ed usi ng HEGSAGEEFOiBBN 206 5 which points to
one of sixteen fixed nunerals 208 desi gngtkif, cgebn@frhge si xteen
selectively retrievabl e stored nessage areas. The receiver functions
controll ed include such functions as reading the stored nessages

10 Screen 7 READ BUTTON.
PRESS THE "SHIFT”

Screen 8 BUTTON ONCE, THEN
PRESS THE "LOCK"

15
Screen 9 BUTTON.

The receiver operating information for each receiver
function key, or key function sequence, is recalled from
memory, when the "HELP" function is selected, and in this

20 example, is automatically displayed two lines at a time.
Each pair of lines is displayed for a predetermined time
interval, such as for two seconds to allow the user to read
the information in a sequence of screens, as described
above.

25 FIG. 2B shows a second embodiment of a selective call
receiver providing user selectable receiver operating
information. In the example of FIG. 2B, a function screen
234 is selected by the user when the "FUNCTION" key 212 is
actuated. The function screen allows for the simultaneous

30 display of up to four lines of function information of
which three lines are shown. A cursor control is provided
comprising keys 214A, 214B, 214C and 214D for controlling a
displayed cursor position. Cursor key 214A moves the
cursor left, cursor key 214B moves the cursor right, cursor

35 key 214C moves the cursor up, and cursor key 214D moves the
cursor down. The cursor position, in this embodiment is

indicated by visually inverting the icon of the function



(READ),” and protecting, or locking, the stored nmessages in 10 nenory
(LGCK) using switch 202A, deleting stored nessages from nenory (DELETE) and
freezing, or holding nessages being displayed on the display (HOLD) using
switch 202B, adjusting the alert tone, or vdRce nessage audi o vol une
(VOLUME), and printing of received nessages using an 15 external -printer

PRI NT) using switc 02C, sel ectin func f each
S ton 203 28880 Ehadnostct 2t niim AR SeLrEAEbE i e oL bng Shnsar
202D, and turnasgfoheexamplecrtmmuered thief audil, Odheusprgkew Lcon 2DPE. iAs

can be seen 1 SBLOE.EXA0RLe e RhfFociAcddicdiecaiyer s chUBRL! eRacHte!

are controll abl'e using t w t ches provi necessari
apparent to th&etisét2olstaetyrigrhda enabler th@uéh‘“&i‘xlﬁﬁw tUhﬁéaHe@PPfﬁlbt ect

a particul &g Oaﬁegétiﬂﬁ $ih £ BRLL 1635 S0 @equileed ¢orekaet sb@&ké?f Qééled pagi ng
node, or howtgHturnt e

fécel ver on (leEIdZ of f In the prefe {
enbodi ment of tHBCHI8Benthe niRGH "Bt 1§33r S5CefPes CBYEPEORR BSLETOVIRE ng
the user with t'HELBapﬁmuiqntmdre(z%d flrddewedr bgpecatatgngntbemati on which

is stored in th‘?uﬁé&fbxﬁ dzi’!" féhnﬂ%%:%g'o%isu%% r egel XSLs{BPeE?tLQ{] &eing
controll ed by each par Wi t ce of uncti ons.
In the first ehbgdf’ﬁﬁﬁbKERﬁ fnmlqrb ircema |21 8 If@lépvﬁédbyeé@tvmﬁl@@etml ng

i nformatiopg f OF'F@WT%N" hﬁe%%f ol Iﬁ@&n{a%q@nvermf YREL BRBoadmehELP s key,
switch 210 is provid s used in COI’lj unction with_the partl cul ar

function key, B8fS8t di'-%%%?y%dp’a?tﬁ%r Keyness ofs &gtmc 82FBr LhAR cRLFRERY R i on
is required. hpetdsewehity characters. The following is an example of

the display which would be presented.

15 Screen 1 SELECT SPEAKER ICON
FROM FUNCTION MENU
TO TOGGLE PAGER
BETWEEN AUDIBLE

20 Screen 2 ALERT AND MEM-O-LERT.
THE CURRENT STATUS IS
DETERMINED BY THE
STATE OF THE SPEAKER

25 Screen 3 ANNUNCIATOR ON THE
STATUS SCREEN.

As can be seen from the above example, the number of
characters being displayed per line, and the number of
lines being displayed per screen is increased, the

30 readability of messages and the receiver operating
information becomes easier. For a more detailed
description of the receiver operating functions illustrated
by the icons of the "FUNCTION" screen 234, referenced is
directed to U.S. Patent Application No. 07/405152 filed

35 September 11, 1989 by Weitzen et al, entitled "Selective
Call Receiver" the description of which is hereby

incorporated by reference herein.



partial key sequences allows the user who would intuitively know to actuate
the "READ' key to read a nessage, to 10 instruct the user in the actual
operation of selecting a particular one or nore of the sixteen stored
messages using the "READ function. An exanplé of the type of information
which is stored and displayed utilizing the present 5 invention is provided

in the exanpl es bel qy Lg¢ E%Eg@ﬁoﬁ%&p%ﬁ%h@ r2Wehen1a02h ;8pd; for the
LOCK key operati on, $mntcﬁ .~ When requesting Ehe recei ver operati ng
i nformation assbewat é8 FAEh The SH Fhigprboddmess, @bdtPd Fhesfumetiere 10

the "HELP" keykegwWptighiglOct@itoued mﬁmw%?uag bhe 18HbEdsekeya. SWRLH
202D. The normal _recei ver funpction associ ate th the_switch being
actuated is deﬁ@P?eGlaai?ﬁgag%ﬁyslﬁﬁﬁ””ﬁﬁﬁhéfﬁGﬁkﬁﬂéréPFSHWaFﬁ?Brﬂ%tion

typi cal of shatreceittespbpyestiona i tsperidizkddyedefieneli be dostamhddy for
0 ST cLABE A g LOLAOUE 2 8y pregpspumgprn oy AV
PRI NT FUNCTI O\Sagimuma 3ALERT icon 224), ovegaNhBEapERFERVESMMLRE requesti ng
the receiver ogghehi-B9 i(BTR' PBLA U6), available option information
(OPTION icon 228), setting the real time clock time and
10 alarm functions (CLOCK icon 230), and using the print
feature (PRINT icon 232). It will be appreciated that
additional feature related icons may be provided as well to
cover other feature descriptions.
Reference is now directed to FIG. 3 which shows a
15 communication system 10 in which the present invention may
be advantageously utilized. The system includes a terminal
apparatus 20, and a plurality of selective call receivers
12 having remotely programmable memory. Such receivers are
described in U.S. Patent No. 4,839,628 to Davis et al.,
20 entitled "Paging Receiver having Selectively Protected
Regions of Memory". System 10 is shown as providing
acknowledge back capability, which may be advantageously
utilized, although such capability is not specifically
required the present invention. Terminal 20 is capable of
25 generating and transmitting selective call messages to
which the selective call receivers are responsive in a
manner well known to one of ordinary skill in the art.
Terminal apparatus 20 also functions as an external source
for remotely generating and transmitting reconfiguration
30 information used to alter the content of the memory of the
selective call receiver. The reconfiguration information
includes such information as required to reprogram receiver
operating functions, as well as to reprogram receiver
operating information describing the operations of the
35 receiver which have been changed or added by reprogramming.
Terminal apparatus 20 of FIG. 3 is shown in greater

detail in FIG. 4 together with the associated equipment and



associated wth the "LOCK" key, the user would first 25 actuate the "HELP"
key, switch 210 foll owed by actuating the "SH FT" key, switch 202D, and
then the "LOCK" key, switch 202A. Information typical of what is displayed
for the "LOCK" function is shown bel ow. Scréén 1 AN

| MPORTANT 30 MESSAGE CAN BE Screen 2

"LOCKED" TO P T .
OVERVR! TTEN |§5§(§M%ﬂé§ "gge;ng%n © be generated to e%\ilt\)#(s 1 TO

LOCK A MESSAGEadeerbages of the present inveptdpm|. ONAFHEh@wn therein,

CURSOR AT THE BefffRaf apparatus 20 includ¥sSaAEEntebBEe: FXERi B! NG THE 10
Screen 7 READ BUTTON. PRESS THE "SHI FT" Screen 8

BUTTON ONCE, THEREPRESD THE ®q dielupdsess@negddgess and data encodexy féroy,
The receives opgdaih ngekidwldtid Wadkodeadier’ @6¢i WRich as previously

described, is not necessarily required for the operation of
the present invention. Associated with controller 22 is an
entry device 30, a real time clock 32, and a transmitter 34
and receiver 36 operating in connection with antenna 38 and

10 antenna switch 40.

Entry device 30 is used by the system operator to
access controller 22 to enter receiver ID's (identification
numbers) and messages.therefor for subsequent transmission.
Entry device 30 as shown is a video display terminal which

15 is useful for entering numeric or alphanumeric messages,
for entering information for remotely altering the content
of the memory of the selective call receivers, for entering
receiver operating information describing receiver
operation, and for accessing and updating the subscriber

20 list 42. Subscriber list 42 contains several items that
will be needed by controller 22 to transmit a selective
call message, or page, including such information as the
selective call receiver ID and the associated receiver type
(acknowledge back or non-acknowledge back and numeric,_

25 alphanumeric or tone), the particular receiver address, and
a programming authorization number, when required.
Additional entry devices, such as touch tone telephones may
be interconnected to controller 22 through a local
telephone network for providing direct user access to

30 controller 22 for sending selective call messages and for
initiating requests for remote reprogramming of various
receiver functions.

As will be appreciated, controller 22 is the essential
heart of system 10 and controls the operation of the other

35 associated elements of terminal apparatus 20. In addition
to the subscriber list 42 maintained by controller 22, an

active page file 44 is maintained and comprises a temporary



function key, or key function sequence, is recalled frommenory, when the
"HELP" function is selected, and in this 20 exanple, is automatically
di splayed two lines at a tinme. Each pair of lines is displayed for a
predeternmined tine interval, such as for twd3seconds to allow the user to
read the information in a sequence of screens, as described above. 25

FIG 2B shows a.sec | el Y a L ye ovi di ng
user se|ectab|gl?§c§$€%€9£%§$gf#%&f¥%%(§§n§ﬁ§§$.%P% %Eééggg%%léﬁﬁg FIG 2B,
a function scr&essagdsiandchemornyl Rcanfdawrat igne AnfhemaFUNCTRPENIG key 212

is actuated. TheobuBghlOPy SEE&ARInA | P rfadiug 99 .51 HHbl aBeors Shhdisplay of
up to four lines of function information of which three,lines are shown. A

cursor control 4AsiBFLVitRdtROMFRFSIYRY eEdPrests And) 22ROCAURI MMYFAID f or
control lingsa dngpkaseflon UESOI s¢Dstt ivan.callr seis skeys2 14thavaesivdepags Sor

left, cursor key,glgp §P¥§S'x§1%?u§e“§ 58'{ @e%@iv&“%%é% Kgy :.Z&cil%xm?i"r? the
cursor up, and Cdrsor key- 214D hoves Lhe cursor Gown. The cursor posiiion,
in this enbodi mepesEscodei ceenrl gaquanah| |and wher ceayeshedi con of the

function 12r§%bﬁ§§§ﬁra§y&@ B9ed it IO reRloEe] EDr b60P-2b-aflhus, as

for exanple, to nute The audio, the speaker icon 218 i's selected using the
cursor control FeRFPEFaAWRiRe PFethe qGver memory. When acknowledge

10 back capability is provided in the system, an
unacknowledged page file 46 is likewise maintained in which
undelivered messages are stored. The unacknowledged page
file 46 may also be used to temporarily store
reconfiguration information for which the transmission is

15 automatically delayed at the request of a receiver, or when
the receiver fails to acknowledge receipt of the
transmitted address. The real time clock 32 is used to
supply timing information to controller 22 and for time
stamping undelivered or delayed messages and delayed

20 reconfiguration information in the unacknowledged page file
46.

Address and data encoder 24 accepts the selective call
receiver ID and message information and formats the
corresponding address and message to the actual transmitted

25 Dbit patterns in a manner well known in the art. Address
and data decoder 24 also accepts the request for memory
alteratioh, formatting the corresponding bit pattern for
over-the~air reprogramming of the memories of the selective
call receivers. These bit patterns are subsequently

30 transmitted by transmitter 34 through antenna sﬁitch 40 and
antenna 38 which radiates the signal to the receivers.

When acknowledge back capability is provided the selective
call receivers include a transmitter for transmitting an
acknowledge back response generated by acknowledge back

35 encoder in a manner well known in the art. Acknowledge
back decoder 26 detects and processes these

acknowledgements and provides this information to



key 212 is actuated to enable the function. Wen receiver 5 operating

i nf.ormation is required for the speaker icon function, the user would first
use the cursor to select the "HELP" function jcon 220 foll owed by actuating
the "FUNCTI ON' key 212, foll owed by using t e® cursor to select the
"SPEAKER' function icon 218 followed by actuating the 10 "FUNCTI ON' key

212. 1 nformati QRntidd11RIrS 20MDOGHBRNS ckhEw Pt 8Ge Hatd @éﬁ:‘iﬂi’iiﬁ:@“&s' ines of
text, each line displaying up to twenty characters. The folldowing is an
exanpl e of the BROVHIRA Wi SRLRGHALYCHEA bt cBRFRBIRT 1F/ BOFegfCpiver 12 is

SELECT SPEAKER dap@l 1eRAY bidiadl ohle VERRETAX A4 %MﬁcﬁEEﬁEENoiﬁg@kBBE 20
Screen 2 \LERT AN O LERT.. THE CURRENT .STATUS

DETERM NED BY fia& %@a&&%@&w@owgﬁ ee%gs‘:k response to delay
ANNUNCI ATORS ON tHeE tSBAFUS SSCREENE Asconfidrerawiom finfinrmias igbevendx&apl e,
the nunber of g:il%rn%?({i%r %h@e!r@gpﬁlﬁahﬁé{@ﬁoxﬁ’e{n%éﬁ%ti sthhe puphepghy! i nes

bei ng di spl ayed per screen is incréased, the '

> ] O readability of rressages and
the receiver opfér8t GRFSAEtER aibR BBE OHRRPRERTREMENC3Y SPRSLe ayatarbLt

description of itthehecgeicegregperating functions illustrated by the icons of
the "FUNCTI OV scre%&&g irSEfaerfig%eghggt illustrating a first embodimenf

10 for providing user recallable stored receiver operating
information for a selective call receiver having a display,
such as shown in FIG. 2A. When the radio power is turned
on, at step 500, the microcomputer decoder is initialized,
at step 502. Following initialization, a standby screen is

15 displayed, at step 504. The microcomputer decoder,
hereafter referred to as the microcomputer, functioning as
a cohtroller for monitoring key switch operation and as a
message display controller, periodically scans the "HELP”
key to determine when the "HELP” key is actuated, at step

20 506. When the microcomputer determines the "HELP™ key is
not actuated, at step 506, the microcomputer scans the
other function keys in a predetermined sequence, to
determine if any of the function keys are actuated, at step
508. When the microcomputer determines none of the

25 function keys are actuated, at step 508, the microcomputer
continues to periodically scan the "HELP" key and functions
keys, at steps 506 and 508. When the microcomputer detects
one of the function keys is actuated, at step 508, without
the "HELP" key being actuated, at étep 506, the

30 microcomputer performs the function related with the key
actuated, at step 510, such as reading a message, Or
holding a message oh the display screen. When the
microcomputer detects that the "HELP" key is actuated, at
step 506, a time-out timer is started, at step 512. The

35 microcomputer again scans the function keys in a
predetermined sequence, to determine if any of the function

keys are actuated, at step 514. When the microcomputer



directed to U S. Patent Application No. 07/405152 filed 35 Septenber 11,
1989 by Weitzen et al, entitled "Selective Call Receiver" the description
of which is hereby incorporated by reference herein. 13 An alternate
enbodi ment of the present invention is showd?in FIG 2C. In this

enbodi nent, after the function key 212 is act uat ed a HELP display 222 is

presented. Thi sdeléglfP g ghlay.alk 1\#? tf(}ler%c SEl % agngEngtng g,pep

recei ver oper at’ron, specl M fi screén I con, such
as for setting 5|@|4edéher mnéqcmwmr I@mkm mms 1@AEERTt41mgnOQQ4t,umer

over-the-air p&%g'i:@LHEEH“GuEeaét”@éeﬁ s | Core 24Q) + 1aéabliabt em@PE 50Pimed
I nformati on (OPTION i con setting the real tinme clock tinme and 10

al arm funct i on&v¢eL E‘JE:KSF?:Bn5%@O)th%lrfﬁll‘ifs‘?crﬁﬁ“&%rplrieﬁf‘rf‘éafzﬂr SCEPRFRE i con
232). It wil b«amppr géyaaﬁd that fasleh idronaly d,ealtuseepel s06dahaopsgmy be
provi ded as we %ﬁ Lot he feature de cr| tions nce

Fc

now
directed to FI l@ﬁo(\?\% a- YRR iR & e&n%‘%t@&ﬁf ePnsé\gf c%n?he
present invent iwﬂuaﬁyobeoadvaatage@wl@Jnﬂunlqnzér@ySThe deseehefpnchtidesem

termi nal apparaiys 20e RIH-BcOhMEALL YLl Rl 06l ke ookl gheeRLYELRCdTon

havi ng renotely progranna receiv rs are déscribed in
Pat ent No. 4, Sggseggapgdggypg the qqctlon key actuated, retrieves and

10 displays the menu, or receiver operating information,

- related to the key. When a specific key sequence is
indicated for the function, the key sequence can often be
determined by actuating only a partial key sequence, at
step 518. After the receiver operating information is

15 displayed, at step 518, the microcomputer returns to scan
the "HELP" key and the function keys, at steps 506 and 508.

In summary, when a function key is actuated, following
the actuation of the "HELP" key, the microcomputer
retrieves and displays the receiver operating information

20 related to the key actuated instead of performing the
function associated with the function key actuated.

FIGs. 6A - 6C are flow charts illustrating a second
embodiment for providing user recallable stored receiver
operating information for a selective call receiver having

25 a display, such as depicted in FIG. 2B and 2C. When the
radio power is turned on, at step 600 of FIG. 6A, the
microcomputer decoder is initialized, at step 602.
Following initialization, the microcomputer displays a
standby screen, at step 604. The microcomputer

30 periodically scans the "READ" key, at step 606, and the
"FUNCTION" key, at step 610. When the microcomputer
detects the "READ" key is actuated, at step 606, the
microcomputer enters the read message routine, at step 608,
to retrieve and display either the message currently

35 received, or the message currently selected. Following the
retrieval and display of the message, at step 608, the



20 entitled "Pagi ng Receiver having Selectively Protected Regi ons of
Mewory". System 10 is shown as providi ng acknow edge back capability, which
may be advant ageously utilized, although such capability is not
specifically required the present inventionl8Ternminal 20 is capable of 25
generating and transmtting selective call nessages to which the selective

call receivers Lve ] neyf; ne, dinary
skill in the a??égq'&e%?#‘gg%% p%érka usrsr% O%alls?gg& uﬁgg}l\%%ésg%gy ash&geex er na
source for rendeeRyb@enerating and transmitting reconfiguration 30

information used toyabhetnt hRiSAGESRBuIAr (dee eRBDE WO FURET SO ECkéY el Sal |

receiver. The reconfiguration information includes such informt)on as
required to reﬁ?B‘g‘?‘%?ﬁ?'r etlei 8P pdtvattiffy MGROFPBRULCRSSTRTES & TG EHogr am
recei ver operatimgr} ndorsedp 080 ZlesSarndithgnt e sppeyat tibasfaict hen 3&creen,
recei ver which Qg¥€§8e594changed or added by reprogranm ng. Term nal

appar atus 20 of 3°'1Ts"shown in greater detail in FIG 4 together with

t he associ ated equi Phent thad"HELHY idpn payisedeltieds Bht eheed629, behe

generated to efferbobiiudly Al @nss: s W nPRECRFUNEYEBN ¥ Ofey ASs Shown
therein, termnal apparatus 20 includes a controller 22 which, jnter alia,

, e
al so i ncl udes 3RLAREPRss2EnteR S endldahish Eiggqthe HEKAFPEHARE back
decoder 2G.0 Whid&€S8casbPd vy oRiEGY 6B is entered by the microcomputer. When

any function icon is selected and the microcomputer
determines the "FUNCTION" key is actuated, at step 622, the
microcomputer performs the function related to the function
icon selected, at step 624. When the microcomputer

15 determines no function icon is selected, at step 622, when
the "FUNCTION" key is actuated, at step 618, the
microcomputer proceeds to display the HELP screen, at step
634 of FIG. 6C.

When the microcomputer enters the HELP routine

20 described by FIG. 6B, the microcomputer periodically scans
to determine when the "FUNCTION" key is actuated, at step
626. When the "FUNCTION" key is not actuated, at step 626,
and the time—-out timer times out, at step 630, the
microcomputer again proceeds to display the standby screen,

25 at step 604 of FIG. 6A.

When any function icon is selected, at step 628 of

FIG. 6B, when the "FUNCTION" key is actuated, at step 626,
the microcomputer displays the receiver operating
information menu related to the function icon selected, at

30 step 632. When the display of the receiver operating
information menu is complete, the microcomputer again
proceeds to display the standby screen, at step 604 of FIG.
6A. When no function icon was selected, at step 628, when
the "FUNCTION” key is actuated, at step 626, the

35 microcomputer also proceeds to display the standby screen,
at step 604 of FIG. 6A.



described, is not necessarily required for the operation of the present
i nvention. Associated with controller 22 is an entry device 30, a real tine
clock 32, and a transmitter 34 and receiver 36 operating in connection with
antenna 38 and 10 antenna switch 40. EntryjH%V|ce 30 is used by the system
operator to access controller 22 to enter receiver ID s (identification

numbers) ‘and messagagmdanel o ilecaiipeuanlo1Ep0SHO YR JUHdah davi ce 30

as shown is a video d|splaé'tern1na is useful for entering
numeric or al pHEhferd e$C/ f bhe i eFPERPRHIH MmaEiodicer 1ve #68BPY

altering the cay eiﬁtexfmﬂrﬁewmeaioueof'mhmm'egtéweis:adtdaez@ej,valts,stfapr g
entering receiv, at i in escri bi receivesy operation,_ an
for accessing a ht| ng%[ehefl?@&g?%bﬁbegeséols Irfgfq af%.uatﬁijs@ i B&FP | gfs ' 42
contai ns seder @lnd tbéms tiilmet-omit] timerntédes dytcott rstlelperﬁ_-'im ttd,net ransm t a
selective call fRSSApueP3g8q 0| BELUELAY B4 dANAY B W

sel ective call receiver | D an he” assocl at ed ge
back or non- acl@d'ovﬁ%ésodaé’l? §ﬁ§ néferic, 25 aI phanuneric or tone) t he
particul ar receiver esfy HP @uaee%armwﬂ P!t ST d AHd, 0 th Wy ,63\&hen

d. Addit v h t t el eph
hrer connect ed 4%% ’% 715, Ehe; SERCLERRL FEH A eBonaohep
provi di ng adr ecd36ys ertheaadesocoopdfercdhspbayert P xfene:smdupgragh.egt ive
cal | nmessages alr}f%cjz%atlr&nt R EHLESES {1 PR GR35 ng of

vari ous receiver uncti o
selected, at step 642. When the display of the receiver

operating information menu is complete, the microcomputer
again proceeds to display the standby screen, at step 604

15 of FIG. 6A. When no HELP functibn icon is selected, at
step 638, when the "FUNCTION" key is actuated, at step 636,
the microcomputer also proceeds to display the standby
screen, at step 604 of FIG. 6A.

In summary, when the "FUNCTION"” key is actuated,

20 following the selection of the *HELP" icon, the
microcomputer enters one of the HELP routines described in
steps 626 - 632 of FIG. 6B or 634 - 642 of FIG. 6C. The
microcomputer is capable of displaying receiver control

'information relating to the receiver control functions

25 active for the receiver, as well as other receiver control
or help information which can be selected from a HELP
screen.

An apparatus for providing the display of receiver
control information describing the operation of the

30 receiver control functions was deécribed above., The
receiver control information is stored within a memory in
the receiver, and comprises a table which in one embodiment
describes all receiver control functions provided for a
particular receiver type, or model. When the receiver

35 control functions are programmable, and only a portion of
the receiver control functions are active in any particular

receiver, the receiver control functions stored can



As wil1 be appreciated, controller 22 is the essential heart of system 10
and controls the operation of the other 35 associated el enents of term nal
apparatus 20. In addition to the subscriber _list 42 maintained by
controller 22, an active page file 44 is ma?Rt ai ned and conprises a
tenporary 15 file containing information about the selective call

messages and ”EBB&hEé%’nﬁﬂﬂéaéﬁ %de’lfv%rr gh%o@ehﬂﬂo%&’{?féﬁe@eéb’ntﬁr nal

apparatus 20. The active pag I ncl udes the recelver address an
associ at ed mes8idersCehyeF n%‘?ﬁ‘b‘f?lf ér“né-‘élléétslrv@rc&f’{’ ARERELRS . 3 THP AR Qfve

\mge file 44dah:§a§wﬁi:ue@§ti$m ﬁ;ﬁﬁﬁﬂ&l][s Addicesbing faﬁmgranm ﬁ?}rtﬁf&ﬁ&ﬁf code,
en reqwre n t he. request.e r onfl.guratl on in ornmatl on re e, or
er e o ERR pr sy es i R IEr S uhary ShRcAChE mow et S
back capabidit yeteipeovigeludes ttie sn)rsivarsnloan fomapknowhmdgegl, pagehdsn | e 46
is |ikew se malﬂi»é‘l:@ xhé‘n‘{\é“& i e@gnﬁﬁaégéétf{zeu$£ﬁé etre IGhe-

unacknow edged page le 46" may also be Used to tenporarily Store

reconfi gurati oﬁanPB@mwgorrWﬁWq Iﬁ?é’nfilraﬁsﬁ‘r@ﬂlbﬁn? sand regRigAL i cal |y
del ayed at thecbﬁasdsﬁf@;ﬁc@usxecmﬁ&rmat%nv\/&aa baeréeaﬂyeéhéﬁgé& to

acknow edge rec tt.ed addr real i e cl 32 is

t,of the t
used to supply ﬁﬁi’hﬁg|?\?’§‘i¥é’tain%$%t&°é‘8n Po Fe?dgﬁ aftt ?l%i *t e Heoatise

10 the receiver control information is updated when the

receiver control functions are reprogrammed, the user does
not have to resort to the use of supplemental operating
instruction information, thereby always maintaining such
information to be available to the user.

15 While specific embodiments of this invention have been
shown and described, further modifications and improvements
will occur to those skilled in the art. All modifications
which retain the basic underlying principles disclosed and
claimed herein are within the scope and spirit of the

20 present invention.

I claim:



stanpi*ng undel i vered or del ayed nessages and del ayed 20 reconfiguration
information in the unacknow edged page file 46. Address and data encoder 24
accepts the selective call receiver ID and nessage information and formats
t he correspondi ng address and nessage to the actual transmtted 25 bit
patterns in a manner well known in the art. Address and data decoder 24

al so accepts the request for nenory alterat?bn, formatting the
correspondi ng bit pattern for over- the air reprogranm ng of the nenories of
the sel ective call ceivers. These bit patterns are. subsequently 30
transnitted by 'rans i TP %hc?‘hlr%rhg’he Hir i SSWPEER A8  and ant enna 38

whi ch radi ates the sirgpaivingtheanechivareseiiog sckaovieegeabhckignals
capability is p{oygethd Hes&lqsdive call receivers include a transmtter
for transmitting an acknow edge back response generated by acknow edge back
35 encoder in a rranﬁ%?t’&%lrlmmvnf?’h M Tl ingaek RBGE B BHRIC ikdcoder 26

detects and sprocessmerhdaeﬁan@&d@ow@mwgs rakdeipeevbplesat thg | nformation
to 16 controller %} en ackquﬁe %s back cagablltéghls rOV|ded in
sel ective cal | TRREFVEI Y dGrfF 08 &Pe1 9PREAEAPALY
over-the-air refung:zomesicprdoraddedrle?2 can be directed by the acknow edge
back response to delggtrieval means for recalling the stored receiver

operating instructions; and

10 presentation means for presenting the received
messages, and further for presenting the recalled operating

instructions.

2. The communication receiver according to claim 1,
15 wherein said control means comprises switch means for
selectively controlling the plurality of receiver

functions.

3. The communication receiver according to claim 2,

20 wherein said memory means stores receiver operating
instructions describing each of the plurality of receiver
functions being controlled.

4. The communication receiver according to claim 3,
25 wherein said retrieval means recalls receiver operating
_ instructions corresponding to the receiver function
currentiy being selected for control by said control means.
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5 the transnission of reconfiguration information, and to transnit the
re'confi!gurati on information in a data block size consistent with the
tenporary nenory space available in the receiver. FIG 5 is a flow chart
illustrating a first enbodi nent 10 for providing user recall able stored
receiver operating information for a selective call receiver having a

di splay, such as shown in FIG 2A. Wen thgyradio power is turned on, at
step 500, the microconputer decoder is initialized, at step 502. Foll ow ng
initialization, a standby screen is 15 displayed, at step 504. The

m cr oconput er Becodergornmerreiafatdron efegreriast rt, 0 camptrtieingcr oconput er,

functioning as a co g_: J[Jq,[g f“%ranrgo@o&orge%%lgqxgs%%iggtﬁgg %Hlo %s a

message di splay con periodical I'y scans "t et erm ne
when the " HELlekJeb}fthfsg JMEASFROGES; at step 20 506. When the microconputer

determ nes the "HELRmdkBY rde'iad},Otfo&Ctslt@trQ@g théﬁrﬁ&ﬁ@@,eﬁmmgcm%owm er
scans the other function in a predetermnm ned seqlwewej;c1u to determne if
any of theX un’B?‘T%rFq{gfso% &cfﬁ&?éﬁeralfugFEbo?)ﬁB e It eF oconput er
det er m nes nonst@firndaedeifercbperakdyy anetaatubdes,dedcsitamgb@8e t he

m cr oconput er g@%g}% sgggt@l%g%g; %@I Eyfgggglgp é"?-p'col?@éoﬁ’l%df uncti ons

keys, at steps e m croconp { ects oneof the
function keys is aceeriral "@tan§trep§e§@@nswvleh§9ttbheemHEl_mg Kef araiaggon

actuated, at s¢&p c‘iﬂﬁxémqnéotmeceaaarmat eécagoéiarf\%éa%ﬁsunctlon rel ated
with the k%y actuated, at st%!o 510, such ai read mg a nmessage, .or
retrleval eans for recalling thé& stored receiver
operating instructions of the enabled receiver functions;
and
presentation means for presenting the received
messages and further for presenting the recalled receiver

15 operating instructions.

6. The communication receiver according to claim 5,
wherein said control means comprises switch means for
selectively controlling the plurality of receiver

20 functions.

7. The communication receiver according to claim 6,

wherein said memory means stores receiver operating

information describing each of the plurality of receiver
25 functions being controlled.

8. The communication receiver according to claim 7,
wherein said retrieval means recalls receiver operating
instructions corresponding to the receiver function

30 currently being selected for control by said control means.
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hol di ng a nessage on the display screen. Wien the m croconputer detects
that the "HELP" key is actuated, at step 506, a tine-out tiner is started,
at step 512. The 35 m croconputer again scans the function keys in a
predet ermi ned sequence, to determine if any of the function keys are

~actuated, at step 514. \Wen the m croconputer 17 determ nes none of the
function keys are actuated, at step 514, the m croconputer checks to see if
the time-out tinmer is timed out, at step 5%6. If the tine-out time is timed

out, at step 516, the mcroconputer returns to scan the 5 "HELP'" key and

the function keys, g SIfR% 238 130d 808;v¥ben-dhs fd MRy.out tiner is not
i f

timed out, at step 516, and actuation of one of the function keys is
detected, at step 5HEC&IHENG ACEESNPAEeFeCEhEIRAF Ve FerteoGRildg Sigaals

function associafcQthd¥ingh rdelR@abeB¢t bRA ket et Ui e Ge dellingv @8 calde 10
di spl ays the nenu, or receiver ogﬁratl ng. |${jg mation, related to_the key.

Wien a speci fi CIRRPIEEIERGe 1PEOFRAFLAR et ing reGedtesn COPhECkey
sequence cas ofirefodratdeine anmdnedcbyvaet opé ratgi ranliynsa rpattioals key sequence,

at step 518. Af t r I yer rating information is 15 displayed, at
step 518, the n%togrc?cs %61&‘31%?; \régfaﬁ(rggg'to scan the "HELP" key and the function

keys, at steps 506 @ERBNS Mmelanssdamasyorine nrecdiven icomticey iafacmatied,
fol | ow ng enabling one or more controllable receiver functions, and
further for storing receiver operating instructions
10 describing the operation of the receiver functions being
controlled;
control means, responsive to the enabling information
for controlling the enabled receiver functions;
- reconfiguration means, responsive to the received
15 receiver reprogramming information, for reprogramming the
receiver control information stored for enabling the one or
more controllable receiver functions, and further for
reprogramming the receiver operating instructions
describing the receiver function being controlled
20 corresponding thereto;
retrieval means for recalling the messages, and
further for recalling the receiver operating instructions
of the enabled receiver functions; and
presentation means for presenting the received
25 messages and further for presenting the recalled receiver

_ operating instructions.

10. The communication receiver according to claim 9,
wherein said control means comprises switch means for
30 seléctively controlling the plurality of receiver

functions.

11. The communication receiver according to claim 10,
wherein said memory means stores receiver operating
35 information describing each of the plurality of receiver

functions being controlled.

ey



the actuation of the "HELP" key, the microconputer retri-eves and di spl ays
thé receiver operating information 20 related to the key actuated instead
of performng the function associated with the function key actuated. FIGs.
6A - 6C are flow charts illustrating a second enbodi nent for providing user
recal | abl e stored receiver operating information for a selective cal

recei ver having 25 a display, such as depicted in FIG 2B and 2C. Wen
the radio power is turned on, at step 600 6t FlG 6A, the m croconputer
decoder is initialized, at step 602. Followng initialization, the

m croconputer displ ape %oﬁ@mdaxcsehe%@ceﬁbe;_st@&&%n The eighiacepput er 30
periodically scans the "READ at step 606, and the "FUNCTI ON' key, at
step 610. VVMN1%qﬁ§§ﬁPCFSéSWﬁGFEFeH%%e@?%n¥kﬁ?@qﬁ$ﬂDreE§9VF§ GREFALER at
step 606, the mnyurnmmpuherceatespohaEnqe@ﬂ1ﬂﬁ§&ﬁge1weutfnﬁctﬁbnstep 608,

message curr ot Toht e B8 LN PERr RS (re TR 3RatFERH St et
nessage, t53tep 608, the 18 m croconput er proceeds to dlsplay t he

standby screen,;ft sfgp c%%un\i\@selbnergk&wgpwoe{dﬁ%t et 81hhg §FUNCTI ON'
key is actuated, at ste% the m croconputer starts a time- out
wherein the receiver reprogramming information includes

information for controlling at least one additional
receiver function and the receiver operating instructions

10 corresponding thereto.

14. The communication receiver according to claim 9
further comprising alerting means, responsive to said
reconfiguration means, for alerting the user when the

15 receiver control information is reprogrammed.
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5 timer, at step 612, and then displays the function screef|, THIS SHEET I6A% BEEN |
When the "HELP" icon is selected, at step 620, the nicrocoffput er RERLACEDNES
when the "FUNCTI ON' key is actuated, at step 626, at which—tTrme the HeCP————
routine 10 described by FIG 6B is entered by the m croconputer. Wen any
function icon is selected and the m croco ter determ nes the "FUNCTI ON'

key is actuated, at step 622, the nicrocogggter perfornms the function

related to the function icon selected, at step 624. Wen the m croconputer

15 determnes no function icon is sel ecagdragtr step 622, when the

"FUNCTI ON' key is actuated, at step 618, the m croconputer proceeds to

di splay the HELP screen, at step 634 of FIG 6C. Wen the m croconputer

enters the HELP r oufAi cem@0nideston beekcdivdzt G126Binchedas ccartonplt er
periodically s deg } when. \/ ted, at

step 626. WhengﬁﬁgebgUhéﬂfzﬁFgf |scﬁg§'ggyygjggnhgggsoééiiyagﬁ%ghd t he

ti me- out tﬁﬁerrﬁpﬁégeéuﬁunﬁtlg@%p F5D 2 thedle OfoEBRPLYEF %Eﬁﬁ%?ﬁﬂgbceeds to

di splay the Stiﬁ@@ﬁn&ﬁi@ﬁ“ﬂe@érlﬁinéttﬁ{é Gt ealvel! Gpebdt i MhesL Y functl on
icon is selected, at itg 628 of FIG %ﬁa when t he "FUNCTI ON' ke

actuated, at SFQB tg9glef N iR (IR GHRASS 1B SplETeTY néo f b thm atlng
|nfornat|on nemeceéiaredl2 p. t Ehé unstdiorer operaeliagt ufomtatlibon foap B3hH

Wien the displ %ére%t&ﬂﬁ FESELYST PPYAI1NG Y BLBRL Qs LB ek, S conpl ete,

the m croconput
10 presentatlon on the receiver's display (84) which is

normally used to display received messages.

Locally and remotely, or over-the-alr programmable,
operational functions can be provided within the receiver
(12). The table of receiver operating information stored

15 in memory (67) describes the receiver functions which are
currently programmed for operation. When new operational
features are locally or over-the-air programmed, the
corrésponding receiver operating information is updated,
and the user is sensibly alerted via an annunciator (80) of

20 the operational changes.

FIG. 1 accompanies this abstract.



proceeds to display the standby screen, at step 604 of FIG 6A. Wen no
function icon was selected, at step 628, when the "FUNCTI ON' key is
actuated, at step 626, the 35 mcroconputer also proceeds to display the
standby screen, at step 604 of FIG 6A 19 When the m croconputer

di spl ays the HELP screen, at step 634 of FIG 6C, the m croconputer
periodically scans to deternm ne when the "HYNCTI ON' key is actuated, at
step 636. Wen the "FUNCTI ON' key is not actuated, at step 636, 5 and the
time-out tinmer tines out, at step 640, the m croconputer again proceeds to
di splay the standby screen, at step 604 of FIG 6A. Wen any HELP function
icon is selected, at step 638 of FIG 6C, when the "FUNCTI ON' key is
actuated, at step 10.636, the m croconpuyfgr displays the receiver operating
i nformation menu related to the HELP function icon selected, at step8842
When t he display of ;vﬁf .gel ver oper ting informatfon menu I's coO
t he m croconput er ag 'ﬁ? ceeds to CWNN&IN@HTORI step 604
15 of FIG 6A \Wen $ function |\:'o I s selject
t he " FUNCTI ON' ky|s ac‘tS '
proceeds to dgzp ’\fll
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I n sunfary, when the "FUNCTI ON' key is actuated, 20 follow ng the selection
of .t he "HELP" icon, the m croconputer enters one of the HELP routines
described in steps 626 - 632 of FIG 6B or 634 - 642 of FIG 6C. The

m croconputer is capable of displaying receiver control information
relating to the receiver control functions %ﬁaactive for the receiver, as
wel | as other receiver control or help infg tion which can be sel ected
froma HELP screen. An apparatus 286 pi268i ding the display of receiver

control information desgribrng Thejoperatiron of the 50 receivey control
functions was descri bed] 3 o t eyl I's stored
within a nenory in the }e 1 CONp 04
enbodi ment descri bes al ecei ver{i contr b r--a
particul ar receiver typg,|jor node¥s —Ehe | functions
are programrabl e, and ohl nctions are
active in any particul a1 ns stored
can 20 conpri se @é)l d ribing all
recei ver control functibn C-ORP-5 A 9 'y control
functions describing onjy thchPrti n of [the receiver{ control |jfuncti ons
whi ch are active. WiepThe . f) [ ?
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5 receiver includes the provision for programmng, either directly using a
programmer, or indirectly using over-the- air progranm ng, receiver control
functions and receiver control function information can be readily changed,
allowing control functions to be added or del eted. Because 10 the receiver
control information is updated when the receiver control functions are
reprogranmed, the user does not have to rggort to the use of suppl enental
operating instruction information, thereby always mai®tai ni ng such

information to be available to the user. 15 Whi | & specific
enbodi ments of this i@/gntion have been shown and descrSs fther
nodi fications and i nprovements will occur to those skil iin/the art. A

nodi fi cati ons | osed and

t he basi ¢ underlying principl

clainmed herein gre w he scope and spirit of the 20 i nvention.
| claim 21 1., Aﬁﬁ ni cation receiver, conprising: Vi ng nmeans
for receiving s hgctiwgln | signal s including nessage r ey reans for
controlling a qgﬂﬁqqa tion; 5 ¢ n@nory neans |f of=s&0 g receiver
operating instrgationg ri bing the i qn of the{r ectiwe
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function being controlled; retrieval means for recalling the stored

receiver operating instructions; and 10 presentation neans for
presenting the received nessages, and further for presenting the recalled
operating instructions. 2. The conmuni cation receiver according to claim

1, 15 wherein said control neans conpris%@ switch nmeans for selectively
controlling the plurality of receiver fun fons. 3.  The communication
receiver according to claim2, 20 wherein said nmenory neans stores

recei ver operating instructions describing each of the plurality of

recei ver functions being controlbb@d RN RABiE§nmuni cation receiver
according to claim3, 25 wherein ' oe hﬁSNa nmeans recalls receiver
operating instructions correspondin : iver function currently
bei ng selected for control by said controf neans. 22 5. A

conmruni cation receiver, conprisi@®y: frecelvin ans for receiving selective
call signals including messages; INITAALKE f @r storing information
enabling one or 5 nore contro@gﬁﬂ<§ ' ctions, and further for

DISPLAY STANDBY SCREEN

PERFORM FUNCTION
— RELATED TOKEY
SELECTED

| DISPLAY MENU
RELATED TO KEY
SELECTED

FIG. 5



storing receiver operating instructions describing the operation of the
recei ver functions being controlled; control neans, responsive to the
enabling information for controlling the enabl ed receiver functions; 10
retrieval nmeans for recalling the stored receiver operating instructions of
t he enabl ed receiver functions; and presentation nmeans for presenting the
recei ved nessages and further for presentingsyée recall ed receiver 15
operating instructions. 6. The conmuni cation receiver according to clalm
5, wherein said control nmeans conprises switch neans for selectively
controlling the plurality of re®&# 20 functlons 7. The conmuni cati on
recei ver according to claim6, whg T—s-art —Pears—st or es receiver
operating information describing ¢ ecei ver 25
functions being controlled. 8. 1Caf% : according to
claim7, wherein said retrieval neanS T ges Iyer operating

I nstructions corresponding to the recei En 30 currently being
selected for control by said control neal . A communi catf0
receiver, congrisimg: 604~\ C

JREAD MESSAGE
ROUTINE

FUNCTION KEY
ACTUATED

612 -
N

624 \
[PERFORM FUNCTION

RELATED TO ICON
SELECTED

FUNCTION ICON
SELECTED

FIG. 6A



recei ving means for receiving selective call signals including messages,
and further for receiving receiver reprogranming information including
receiver control 5 information and receiver operating instructions
correspondi ng thereto; nenory neans for storing receiver control

i nformati on enabling one or nore controllable receiver functions, and
further for storing receiver operating inséfuctions 10 descrlblng t he
operation of the receiver functions being controlled; control neans,
responsive to the enabling information for ~troIIing t he enabl ed receiver
functions; reconfiguration neans, responsi b the received 15 receiver
reprogramm ng i nformation, for reprogramm n@=the receiver control
informati on stored for enabling the one or nore controllable receifver
functions, and further for reprogrzg&rm;th: receiver operating

I nstructions describing the receiv ' .
corresponding thereto; retrieval nea
further for recalling the receiver
receiver functions; and presentatio
messages and further for presenting the
I nstructions. 10. The conmuni cati on recei Ve
said control means conprises switch neans V

632~ 628 —
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SELECTED

FIG. 6B
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REPLAGEMENT SHEET

30 selectively controlling the plurality of receiver functi
comuni cation receiver according to claim10, wherein said j r 2edtk m
stores receiver operating 35 information describing each of |l phucar ey

of receiver functions being controlled. 24 12. The communi catl1 on
recei ver according to claim 11, wherein28aid retrieval neans recalls
recei ver operating instructions corresponding to the receiver function
currently being selected for control by said control neans. 5 13. The

comruni cati on receiver aQﬁﬁﬁﬂﬁﬂ%g&&Oﬁ'QEEE§VE*m§§5%fbﬁB$ receiver
reprogramm ng i nformatio olling at |east one
addi ti onal recei ver functR &0 REE N ' i nstructi ons 10

correspondi ng thereto. 14. The communi cation receiver according to claim9
further conprising alerting neans, rABBWRABCTe to said reconfiguration
means, for alerting the user when the 15 receiver control information is
reprogrammed. A communication receiver (12) includes control
10 elements (82) for controlling one or more operational
receiver functions, and a table of receiver operating
information describing the.receiver operation being
‘controlled which is stored in a memory (67) within the
‘receiver (12). The receiver operating information for each
15 operating function is recallable by the user for
presentation on the receiver’s display (84) which is
normally used to display received messages.
Locally and remotely, or over—-the-air programmable,
operational functions can be provided within the receiver
20 (12). The table of receiver operating information stored
~in memory (67) describes the receiver functions which are
currently programmed for operation. When new operational
features are locally or over-the-air programmed, the
corresponding receiver operating information is updated,
25 and the user is sensibly alerted via an annunciator (80) of
the operational changes.
FIG. 1 accompanies this abstract.



