MULTI PLE FREQUENCY MESSAGE SYSTEM Field of the Invention The present
invention relates to el ectronmagneti c wave receivers and nore particularly

to an el ectro-

magneti c wave nmultiple frequency receiver with a fre-

- quemey Switching neans which enables -the receiver - to 5  selectively
recei one of a plurality of frdquen- cies. Description of  the,Ruior Art
Recently, there have been several proposals for paging syg;&qs'dpéﬁhtlﬁb

over -a nunber of different frequencies in view of the FCC proposal s which

in- 10

clud® the concept of nationw de frequencies at 900 Mz

and al so

the provision for transmtting pagi ng nmessages on the subcarriers of the
propo- sal,

commerci al broad- cast FMstations (88-108 MHz). In the forner

a pager in a nationwi de systemw || be required 15 to receive
nati onwi de frequency as well as one of the other 37 frequencies

allowed to the carriers. Presently, |ocal paging on the nationw
frequencies is prohibited by FCC rules. In the latter case, the
presently exi st proposals to network the comrerci al FM broadcast
such that the nessage could be 5 transmtted on different frequ

t he
presently
de 2
re

stati ons,

enci es,

corresponding to the frequencies of the area participating broadcasters,
cover nore than one locality. Therefore, a subcarrier pager woul
required to operate on a nmultitude of frequencies since the network would

be forned
of either

of any nunber of commercial FM 10 stations. Wth the

d be

approval

to

or both of MUETIPLE: FREQUENCY MESSAGE SYSTEMw || be desirable to
provide a receiver which is capable of selectively receiving either

Field of the Invention

The present invention relates to electromagnetic
wave receivers and more particularly to an electro-~
magnetic wave multiple frequency receiver with a fre-

10

15

-—quency switching means which enables-the receiver-to
. selectively receive one of a plurality of frequen-

cies.

Description of the Pridr Art
Recently, there have been several proposals for

paging systems operating over a number of different
frequencies in view of the FcC proposals which in-
clude the concept of nationwide frequencies at 900
MHz and also the provision for transmitting paging
messages on the subcarriers of the commercial broad-
cast FM stations (88-108 MHz). In the former propo-
sal, a pager in a nationwide'system will be required
fo receive the nationwide frequency as well as one of
the other 37 frequencies presently allowed to the
carriers. Presently, local paging on the nationwide

1



the 1 ocal frequency signal or the nationw de frequency signal or in the
~case of subcarrier transmssion the 15 comercial broadcast FM . '

frequenci es. SUMVARY OF THE | NVENTI ON 20 In accordance-with a fir
aspect of the invention there is provided.agationw de, el ectFonmagneti c, @9 :
wave nultiple frequency, selective call message system conprising:- :
el ectr(@gnetl c wave-multiple transmtter means.for 25 transmtting coded
nmessage Si gnal s on a plurali ty of geographl c areas, said transmtter neans

including at |essduoie %Y‘%h eo RS d
ey s e bot h cha nel ?ﬂt%l% cgr?mri:ﬂelcr}?orrmt |c%%:%nd

coded nessage s nals I ncl d|n

sel ective call %%E%a@%%se%{g& %%’%rﬂ’f‘?@?ga\@@ e e bWaTk,

sai d 'c_h‘annel |lﬁlnmdéas'ats'wrtims>r nedcloreindt |‘tﬂf§tmé§§3§’€jlﬂd1ﬂ@ deper i od| c
transmi tteret i Qe LR PEVEN  of"Wl BPerene Abiudl T OTRNAIIRARYS HE0 ket

means capab FeCer Ving transmited coont ssdge sl GRAl S on Jat- ] east
first and secofvegpenaies of moammrmrm,cmamrmn@dqas@eﬁoort@ gover

channel. being ggi-d €RENOENE NPEER] & tmﬂﬁ{eﬁé’f&ege%rsilﬁmafrﬁ!éaiaag@ frould

receiver neans _includ] ng means for stori ng‘@ﬂeﬂfd"fﬁaﬁé channegl ~

i denti ficati onP®nFERMEFFAntAnPLURTRI" 2 hfiss singe.

storing neans tinel ne‘lsqmnlslwmlda sai formed soff tangd mimbeelof d:emme‘na:aull ant -

i nformatiofg s a ‘?‘? ' e&f‘d ver

operation on t%%g‘;l rs c@%%l V\%C#@go %%ﬁ%%ﬁ °Sn‘31 I dentification

i nf or mat i on dedEe¥rementioned PHWPIR} £/ rEe aridl ke #5%@%Itq §Wé-d§aﬁe

as.sai d predet pesbiveér CWeidR! is defpable bt seledtiveny Qfeceiving either

‘the local frequency signal or the nationwide frequency

signal or in the case of subcarrier transmission the

15  commercial broadcast FM frequencies.

SUMMARY OF THE INVENTION

20 - In accordance with a first aspect of the invention
there is provided a nationwide, electromagnetic wave
multiple frequency, selective call message_syetem .
ccmpr1s1ng. Co
electromagnetic wave multiple transmltter means for
25 transmitting coded message signals on a plurality of
gecgraphlc areas, said transmitter means including at 1east
o o one common channel between said geographic areas, said coded
B message signals 1nclud1ng both channel ldentlficatlon
- information and selective cal;_messages,.said transmitter
. 30 means further transmitting said channel identification . _
information at least once du:ing.a'pericdic transmitter time
interval; and ' o . ' o



.15 In accordance with a second aspect of the invention there is provided an
el ectromagnetic wave nultiple frequency transnitter for, transmitting coded

- - message signals-on a plurality of channels in a pIuraJ|ty of geogr aphi c :

ar e'; 20 said transmtter includj %:g_ at | east one common channel between

sai A\ eogr aphi ¢ areas, conpri sing: annel identification neans for .

- generati.ng channel |dentification i nformati on; nessage formatting nanﬁ for
generating a formatted 25 selective call message; tining nmeans genefﬁflng

I d cod f
Cobpl AT RIPTEF YR cra T4 Y8 i SAPRS (3F SHhaP HERRhge for mat L1 ng

-~ nmeans BaRmamttedcoied nessage $ipmals iatdtrleadorfrsorand th said - .
- formtéé‘&ﬁ&'&ﬁﬁﬂ@lea& é@ﬁgg@fa 2 # &?A&@ﬁie%ﬂ@ $ignals, said

coded nessage mat t i-ng nmean rt her, cou d to and res ons;ve to sald
STrE TR REtrE A L SPram hAmAL e lgs
| dent Iér@@éj oaidfreceiven meaﬁsaﬁthgleeam emh sﬁosmqi per| odic

Ur ansiLLL e BB SEAAET 1deie P cadlbRChstE pspect of
wrdfssti dene CRicaelods oD

the i I on re 1S .provi an gnetic meve % frequency .
recei v%¢l¢©¢lm%cn¢Q@ﬂgcQuﬁ3h%¢n te e%ﬁ%%d%@m azgeaes rd sre@%%#-'dv% oded-

messageo Sgaml 'éraﬂ.%i'@'t&!) aeéﬁnei]am@xtiﬂf&tid:& aiﬂx@é‘rrhé‘t@éﬂﬁté@{a and
sel ective c %ﬁ gn on at ﬁg@ rst second .channel € of a :
pl 1 al ?‘P?n%? c?n REFIT (HRaRE B ‘Fl%’a‘u‘% ?% HRAREY8F LRt common
channedn beheetirgeoghamhel  whenssabdnprassmittdd channeldetectlng means for
'deteCti&gntiffégtiéﬁdlﬁfgfgation detected during a periodic
receiver time interval is the same as said predetermlned_ _ C:
channel. identification information. o '

15 .
In accordance with a second aspect of the .invention
there is provided an eleetrOmagnetic wave multiple frequency
transmitter for transmitting coded message signals on a
plurality of channels in a plurality of geographic areas,
20 said transmitter including at least one. common channel
between said geographic areas, comprising: )
' channel identification means for generating channel
'identiflcation information; o
message formatting means for generating a formatted
23 'selective call message;
timing means generating a periodic transmitter time- W
interval, and - ' ' '
coded message formatting means coupled to said channel
identification means_and to said message formatting means
30 'combining said channel identification information with said
formatted selective call message to obtain said coded
message signals, said coded message'fermattihg means further
coupled to and responsive to said timing means,
- whereby said transmitter transmits said channel
35. identiflcation information at least once during each of sald
periodic transmitter time intervals.;



message signals; decoding neans responsive to said coded nessage signals
for decodi ng channel identification information neans for storing
pr.edet errm ned channel i dentification 15 information; and channel sel ect/fiyy
means coupled to sald means for storing meas and responsive to said
decodi ng. means for maintaining receiver operation on the first channel en
said deggded channel identification information is the same 20 as said
predetern1ned channel identification information, sai.d channel selectlng
means further incl udihga%:??r?@\@n%a‘h‘et@eﬁleﬂaﬂﬁg&@m iaftlithe dowtikat itome

interval duri nenebechs SPrévEiedneh éIedtdnsidtore 'vﬂiﬁ FREIEAP I8 Frddiency
decoded. 25 n.accordance with a fourt@ﬁgs t, of the |nvent|on

there is. prOV|ﬁ%ﬁeéYﬁEt Yold| ?%ﬁeﬁxﬁ%%t??ﬁP§WﬁF e e iﬁg nals
'eIectronagnét|samﬂv@O@edtrp$%a§eeqmmmtysrxnmiudanQantn;Qhann@dst flrst-and

second channel §aéﬂ£ffieéti5ﬂn1ﬁfm§eiéﬁyam acé@é&@i ¥ d

channel s |nclud|ng t he commpn channel between a p ura |ty of:%edgraphlc
areas, oper at e®%t e?%EeFtEsFr%ﬂgnﬁ??%RFCERERP?%g
transmtted codrannelsagehsi gaabndi of! saiicmgtwaom&inexbrﬁeifng:aﬂhe)rcommon

i nformation an t I S £eps of: :
presetting Salgh$§%§?V%¥ &éﬁ ?ggifégﬁannefgg% ééé?%igaéguannels mhereln
the recei vdP can detéeteehﬁn@enéﬂﬁsséQE detesting tkxpnswidter w2adrd si gnal s,

sai d transn1ttﬁgsggggdsﬂgﬁggge S|gnals i ncl udi ng channel identification

f t t d ch | identif t f t
Wb predeternined cHARRSHAPGBARRR] EaRPORETYE ikt bh AL AT ca o

receiver; _' signals for decoding channel identification information;
. " means for storing predetermined channellidentification_
15 . information; and | o
-channel selecting means coupled to said means for
'storing means and responsive to said decoding means for
: maintaining.receiver operation on the-firstgcnannel when
said decoded channel identification information is the same
20 as said predetermined channel identification information,
said channel selecting means further including timing means
-generating a periodic receiver time interval dﬁring which
said channel identification information must be decoded.

.25  In accordance with a fourth aspect of the invention
' there is provided a method for selecting the channel on
&.{ R ‘which an electromagnetic wave multiple frequency receiver
having at least first and second channels selected from a
plurality of channels, the second of said channels including-

30 the common channel between a plurality of geographic areas,
operates to receive transmitted coded message 51gnals, said
transmitted coded message signals including channel
identification information and selective call messages,
-comprlsing the steps of: '

35 presetting said ‘receiver to a first channel of said
two channels wherein the receiver can detect and decode said -
transmitted coded message signals, said transmitted coded
message signals including channel identification -
1nformation,_



5 mai ntai ni ng said first channel of said two channels on which said

receiver will operate in accordance with the results of said step of
correlati ng when said channel identification |nfornat|on received is the.
sane said predeterm ned channel identification i nf or mati on; 10 :
sel e ng said common channel of said Two channel s on whi ch sald recer ver-
wi || operate with the results of said step of. correlating when said ghannel
identification information |s not the 'same as sai d predeterm ned channel

i dentification inforpation; - .- peri‘odjcal |y rechecking the-

results of s@pPErsiaping %6%¢e¢%§ﬁ%ﬂ4t%ﬂ%@ﬁ%ﬁ%ﬁ?ﬁ%@%eﬁng%ﬁ%ﬁgtﬁ%cted channe

shoul dwbﬁhcbﬁé@eﬂerﬁﬂzEE Ot PT1 E0h € e Tt DBV NS0t folDs o £8P et e

appr ec tion and nmany of the attendantadvant ages ther eof
wil | %f{%fﬁ ?Ll ?%#%%ﬁgﬁs t he sane becones better understood by reference

to $he foll ommgtdenameaau@sﬁxretu@mam eBrsaidrivo i chawmebstoron 25
with tmléﬁcgapanyéegﬂéﬁvwﬂf oﬁ\@féﬁ*é Nin Fa&ol.ldaﬁcé‘ 1O keglh agram -

illustrati cation @ es e tionw de frequencies . -
in accﬁ?ﬁ%ﬂgﬁ ﬂftﬁatg SHFRsRE tc?ﬁﬁg#?ggﬂ n sa éh%&?e%A t hrough 2C are
t|n1ngldengiﬁheatbontbnfenmmﬂédnneesegeedytsethensameoadam@bdmnth t he

Presenbrbaenth oo Findel StdedtiNELL0RAN Pl gEkrtliegam Of one enbod rent

for recer ver sent 1 nvention 4A t hrough 4D
lliﬁstrate a5¢lﬁﬁFtE§r?a¥6r°?%¥°ﬂ1%Ptﬁﬁ%keegoﬁa%# @5 channels on

which said receiver will operate with the results of said
step of correlatlng'when sald channel ldentificatlon
1nformatlon is not the same as said predetermlned channel
1dent1ficatlon informatlon. and _ :
15 : periodically rechecklng the results of Sald step of
'correlatlon to determlne when Sald selected channel should
be changed._

BRIEF DESCRIPTION OF"T'H DRAWINGS
20 | S |
A more complete appreclatlon of the 1nventlon and many
of the attendant advantages thereof ‘will be readlly obtained
as the same becomes better understood by reference to the
following detailed description when considered in connection.
25 with the accompanying drawings, wherein:

FIG. 1 is a block'diagram'illustrating the allocation )
of local pages and the natlonw1de frequencies 1n accordance
with the present lnventlon. '

30 FIGS 2A through 2¢ are tlming dlagrams for th°
encoded message system in accordance with the present
‘invention. :

FIG. 3 is a functional block dlagram of one embodlment

for the recelver of the present lnventlon.
35



DESCRI PTI ON OF THE PREFERRED. EMBCDI MENY Referring now to the draw ngs,
wherein Ilike reference nunerals designate identical or correspond- 5

ing parts throughout the several views, and more par- ticularly to FIG \
thereof, a basic d|agran?bﬁsthéAtthnewght69/:bb@$beatsystéhovouhsnplébed

for one,ef the threendi atLpghrocLs oo g wegl ng, frequencies jin the 900 N+t
band |s:§homn In this system a single 10 frequency "A" is used '

t hroughout the nation «or nmess- ages intended for users who are traveling.
But, by FCC restriction thPESCRIDPBION BRJIEE rmsamﬂmemmnﬁznmtted on the.

natlonvm de frequency if ﬁggeyggﬁ '%dvp ttlae gﬁgr & ggﬁe gr lvﬂfe@e

r 'tXiF |
Thus, in order to 15 vord carry pagers T eceT vers, one" oca

- and-ane -for nat.éﬁﬁpaeneetwwe%ﬁ;é}wgmrvdentr@é @& cosrespond-
advant ageous. bkt igngl §a:eettsra§%@@hﬁ hgle tdrdr ] FlWwaS and! aerel Phrbe

operated so that -s e dip Co n rriers herein r

rgferred to as the ﬁgﬁygar? Eng h cftggﬁﬁﬁgg?aﬁggfﬁiFraﬁgﬁfgmoﬂ %E

nati onwi de system~ tré‘hsmhtes.ére@eltm [ bj{agemocbln&engﬂiadm@i (ﬁwrsys:henbﬁust

be capable of recei gh o [AWANTE atf.z%ﬁ;i&g %Aéc‘) %SEE eGuefl@fEs CihY"
one o réee

for-local pages, t he_ presentﬁx nat i onw de
frequenci es correspﬁhﬁl 00 ¥Hg hBanrg: i8n ﬁ!“netﬁBr PS fKptaRy n@ géBAle

belongs. In FiG 1 Qﬁéﬁu&iﬂéﬁe'ﬁﬂié‘suﬁd|mugﬁwtar&1§hﬁwiohn(foramass-
i ndi cated by L1, L2 L

which w || increase § 36ntenh8def95§§§95%2%gggqgﬁ%éEFaééﬁﬁp g%ﬁ? EE
city, several RCC sFG@ destricbios rthpassr's messages may not bhetnenﬁork
fﬁCh gf:g%m;éz own hQEEedfBﬁqHﬁQCMationﬁideOffeqﬁéﬁﬁfniﬁstﬂgsuserBEE ggaln
& ~ the user's home or local city. Thus, in order to
15 .avoid carrying two pagers/receivers, one for local
and —one-—for-nationwide,—a...two_frequency . .pager/=
receiver is advantageéous. It is also antlcxpatéd““_““""
_that the nationwide system will be operated so that
-some or all of the Radlo Common Carriers, hereinafter
20 referred to as the RCC s, in a given city may place -
 their users on the nationwide system. Thus a user
sﬁbscribiné to the nationwide system must be capable
of receiving two frequencies, that of the user's
"home city" fof'loéal'pages, and one of the“presently
25 . proposed three nationwide frequencies corresponding
to the nationwide network to which the user belongs.
In PIG. 1 only three cities or locations are shown
and are indicated by L1, L2,L3,.....IN, where the
number N is a dynamxc number which will increase as
- 30 more locations are added. In a particular -city,
several RCC's on different frequencies may be a part
~of the network, each using its own local frequency




frequency will be common. In operation, a user in city L1 recei ves pages ‘i n
“that# city on one of the 37 @ssible 900 MHz fre- 5 ',quency band channel_s '
E%@Locally This frequency is determned by the user's, choice of '"the

LN £6E Vh6EAL! arfel s AUAIC) OBAR dfh i O hgwogﬁia Stem oo en

t he user Ieave e user - reports Hi's absence to ocal RCC,
“whi ch therf&%ﬂuen%ﬁj‘l@e% he&cdmatem so that any pages originating fogJ hat

particul ar userryogpérieichyeat adeiro iithecigy i DD- récdeve¥Shage s The

nati onw de, sy tra smt the ssa e in a
speci fi.c cjf géﬁg]eﬁﬁﬁqg ne fs %CF gsitkhj;e #+?1a+'%‘ §5 proved 15
systefn  TiMencY hbaaéercl'@qmer lmsd épcnatlv on This (jureqcyenCYA" t he

“nati‘onw de;ér&aeemyneamsgezsé hlaerusercuo%éwtopftﬁbenberr%%h' ocal system
activate-a switch to.

One appr oach Woul d ave t he, u er ysi ¢c-
-change -t$F ‘F“eﬁuﬁ'@f _gityo and ngér V\ﬂerF’?%a\PFﬁg"E‘Wé d8ome or | ocal.
system bmystlfem r eqWhens the user tbeamnhﬂrtyt oLLakethheusepr o- priate

action.  TISELOL enianoufloldohal| 0 Oddia PRBRSTWAMETkAGY | S O

elimnate equi r enmen User actton o acComp requency

swi tEi ng,acuuszes AReesYIEeM Sa Hhakoany opagesnprighnakéngrf §ogsai d aut o-
mat | CI }‘ rem?mﬁﬂm :mﬂlf afd:ﬂra ke levitd:d:téd"ftﬁi ‘Bhe?hnla®l ohe ;h:r et her
signallin on_the ¢ nel_to-indj- cate to the receiv

|tg| sin %(tg‘hoﬁ% SEeRy o%ﬁot“qtﬁi‘?’i@%rﬂ%‘?ﬂ téﬁ" te 5”‘3\% Peglt is

cl ear thatt!nan;nesypqe dimd aslneeistids si gralirodi rgpeayfbe uu.ltlyl zed for the
‘present i ny&landi &{: tp,gef ﬁ&{._gg eCnppdi t f(}tddl ge Si gnal

syst em desi at e equenti a quenti al
Oodé?GSC)SY%t%“selm5 vethe useEaﬂpmg: n'@'-I%FOPBGSFtQaQEd fF-'&r‘geI y on thev

_current ~ quency "A", the nationwide frequency, whenever the
-user is out of the home or local system. _
___One approach_ would be to have the user physic—-_

-ally activate-a switch to- change—the-fre- quency-ofmf——
20  the pager when leavxng the home or local system, but
‘this requires the user to remember to take the appro- -
" priate action. Therefore, one consideration of the
present invention is to eliminate the requiremenf of
'user action to accomplish the frequency swztohing, i€
25 ATUdeszred. A method to accomplish the aforesaid auto-~-
matic frequency sw1tch1ng operatxon is to add inform- f
ation to the signalling used on the ‘channel to indi-

' cate to the rece:.v:.ng pager whether it is in its home Y
. city or not in its home city. '

30 . While it is clear that many types and formats of

' - signal coding may be utilized for the present inven-
tion, the preferred embod:.ment utilizes a dzgltall

- - signal system des:.gnated as the Golay Sequential
- Code. The Golay Sequential Code (GSC) is a selective

35  call paging protocol based largely on the current



- 6- Gol ay binary paglng format. A fuII descrlptlon of the Gblay code may
be found in a .publication entitled "A Guide to the Golay Sequenti al egp "
(SO " by Mtorola, Inc Publ i cation No. R8-1-67, Copyright 1982, and '4d
in a paper entitled 5 Selectlve Si gnal i ng foré Portable Appllcatlons
Leonard-E. Nelson, 28th | EEE Vehi cul ar Technology Conf erence, Denver
Col oradg,, March 22-24,-1978. The, Gol Sequent i IS, an

& STt h

signal [ ing for mefCl%t PHRRTE RATIRL AP Hovi T SRsGT °PE%&¥5PﬁaF°95Y
accommodat e i nt ecmieeﬂa?ohe fohnpd imre b Bdwa tixima, erdsitded "as Gudde &odthe

voi ce paging andsgggg ggéggggigftéga @@g@p@b dc%;ifnadﬂ c.a.%y%%m'&%&on

pagi ng format whic ages to transm ual I'y -or
bat ches. = Maxi mﬂ?neggab'és?ho g 'Br e Wfleﬁﬂj rbr‘?e Pétﬂ?rd&nélﬁégés
is 15 achi evedsl nsélecbivesignabing ston Porctesbldidpplifeatiicdisn thyalLeonard

0 e e oy R SR S gl R L, Shbver

nmessage transnis né&é ave an async
synchronous codeCoberadonoMarchl 22-2br 19284 Bhe 1Rl Samentiadntisodn MRZ

Normal Iy, the SIﬂﬂhSryangadm%%g tornRt €6 itdsS Kderd g&l‘é%ﬂm# Snodd £iled Erom

code (SC d add d f
(20 The proantts SFLESEEORRT 88 errmifity £ %ﬁ% e S, soR
for inproved hataadydatae,aaswakllaasthBL#mduM930¢(pﬁq g aTRC I 1mproved

t ransni ssi ons frggkggp? sggg g schenes to facilitate channel sharing
Wi t hout .sacrificing balte

false call int Th tart
(SC) delinits the end Ehetﬁﬁ $§a35|%ﬁ¥ﬁﬁh¥?ﬂ%ﬁﬁu§¥§ip¥} 5 S r coqgﬁws
for t he bat ch nogegdsctdi bg. tFansaiitited sindividhallylent i in d:atmirsrs.pag&axiMm

o "D G5t ERRUGEht 220800 i BCUbAS Ly WIS il G
-strlng of addagsggglpgegein the batch transmission mode. while
individual call mode is useful in tone and voice paging. It
‘will be appreciated that.the message transmission code heed
not have an asynchronous format as a synchronous code format
‘would also work well for the present invention. | _
20 Normally, the single call address format consists of a
preamble, a start code (sc), and address code (ADR), and for
voice paging, an Activation Code (AC) The preamble serves
to divide pagers within the system into groups for improved
battery life, as well as to uniquely identify Gsc
25 transmissions from other coding schemes to facilitate
, channel sharing without sacrificing batter life of false
&4’  - call integfity. The start code (SC) delimits the end of the
' preamble and it supplies timing information for the batch '
- mode decoding. The address uniquely identifies each pager
30 and the (AC) is used to control the pager audio circuits in-
voice paging. The batch mode of operation, initiated by an
" inverted preamble, allows a string of addresses to be
' transmitted following the start code (SC).
. A data message consists of an address followed by one
35 or nore data blocks. Data messages may be transmitted
| 'individually in the single call mode or intermixed with
address only pages in the batch mode of transmission.
Address and data'blocks are ekactly_the same length. The



transmtted following the start code (SC). A data nessage- consists of an
address followed by one 35 or nore data bl ocks. Data nessages may be

trgﬁ»nitted individually in-the single call node or intern xed with address:
o] ﬁi’pages in the batch node of transm ssion. Address and data bl ocks are

exactly the same length. The -7= dddress information is constructed
fromwords selected fromthe Golay (23, 12) cycllc code whil e the da

|nfornat|§n i S gncoded u5|ng the (15, 7) .BCH code. Address information is
transni RREFCSEE 3IBEOEPASALB: 5fdCRRA FE“GQFQ fRPBr KEFRSSeLected af KM  t ed at
600 bit theecolidy I(233ddR)i cycldcerolibi whipagthe datapthfbematiénbistery

I A e T
A

transn1FFéﬁs%ﬁFﬁeénétléoﬁrbé§§éﬁﬁpﬁ§§ whilecdabacénfommatingl éscal | mode i s
|dent5ftednsmﬁttaa atesobl Bikksyseearance is |nverted the batch node ‘i s

dicated. Th d t t C dd d ADR
parcated. g s bad cSR1° <boRhan e Bhb3s B SobaCke AT 20 b SBRER0C, (AT
(23, 12;aweuemmdedstheTpceeubia code sigpabi identifies phetern transnltted
at 600 Brhpkmeceidn Abde! W8 @h%!eCEQEJ.‘NBEdﬁa{:lé‘ﬁr d ﬁfg g are

ESB§£?E§%enet%ergFespkléf%ﬁﬁesseesnﬁgagéhiénadtnetaoogeaiE.ﬁgaﬁﬁniQathbe
nust1bepuadeherm3nedpbﬁarsagueacahetharsinbie ehllhmofler $8 word. The start
Syeten tagpiiesl, ¥e e BUBARATE BIF BRBASHELTIREAVAELLAT BRETELTEL
|nverse§a§thW§dﬁ|%édi%6#6§ eds - The address format is identical to. .-
the start codgheSgtart code (SC), activation code (AC) and address o
code (ADR) all use a two word format consisting of 28 bits
15 of comma followed by two (23, 12) code words. The comma is -
al, o bit reversal .pattern transmitted at 600 bits/second.
The two Golay code words (Word 1 and Word 2) are separated
by a 1/2 bit space. The polarity of the 1/2 bit space shall
- be opposite the first bit of the second word and the
20 starting comma bit must_be of the-same polarity aS'the'first'
bit of the first word. The start code (SC) and activation -
code (AC) are_predetermined-for the preferred system. Word
2 of the start code (SC) and activation.code (AC) are the
inverses of the fiked words. : :
25 = The address format is identioal to the start code (SC)
- and activation code (AC) formats regarding the number of N
bits, the rules for comma and the 1/2 bit space. The '
address Word 2 may be chosen from any word of the (23, 12)
code set except the all 0's and all 1's combinations. Thus,
30. there are 4094”potential_second_words made up of 12.
information bits and 11 parity bits. The first words are
chosen from a 100 word subset of the Golay code. To
generate the binary blt patterns for the (23, 12) Golay
code, the decimal_representation of the code. word is
35 converted to binary. . This binary representation is
rewritten LSB to the left. | :
.The format of the special code (SPC) is identical to
the start code (SC), activation code (AC) and address code



and activation code (AC) formats regarding the nunber of bits, the rules

for comma and the 1/2 b|t space. The address Wrd 2 -may be chosen froma
word of the (23, 12) code set except the all Os and all |'s conbi natlons
Thus, 30 there are 4094 potential second wordg made up of 12 information

bits and 11 parlty bits. The first words are chosen froma 100 word subset
of the {play code. To generate the binary bit patterns for the (23, 12) -
Gol ay ‘code, the CRRRIeregapdingfihe inmhsr (dfe kiddge Wived ruid e85 foyncomnmadand

bi nary. This bi new i rsserspéwn "ﬁné eMd ter'ixdz%BWoQtd he g efst:.lgﬁea oEmat
of the speci al de SPC n 5 to t start code‘_%‘1e activation
code (AC) and ad ‘g D&é eg%ﬁ'%ll ke FReD GEPYP Pfe rul es

for comma and thprd¢ﬂotbs1ystmssigﬂ'ém GolaY IWORDS: M@?Dvﬂiﬂeaimm@nedoffothehe
“speci al code ( P t f Sia g0
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- 4094 possible 12°%‘1'1‘P ¥88@Swor ds. Tone only pages. are those pager addr esses
~which don't involve a 76héconkpSpages ﬂ'éhfmgaketﬁﬁger ngldrexlds Mpdehcaenhe

ed, the batch d _
: ;J fansm’ ssion for{?gsnlég%n Be: %ié?%%éeéa d%g‘ﬁg‘%@% %gqgﬁl%vgailg %@?%ecan '
(AC) is general Ihenasedse ¢nb§‘b¢ie mﬂlg/ ehpprREatian iis the prefiarred method
ext ended - batCmO”@éeadarEQQCti-aﬁs‘ﬂ:iysi@&ffﬁr'ibﬂé‘%ﬁl harid acfa‘deCanarld%& The

the start code (Beyena Hhe: eobivakieh “Sif (s e nertiiotiet sadodd
in the extgnde_ﬁl_hbenehonbylepaglﬂnq; aoat ?tiduaasslfs amd /am eidiendddacﬁeﬂ:ﬂrx:l:eof-
Hé‘gfrg‘l tet gnd tra%fﬂé# Téfﬂc&fﬂf ﬁ§£|f'&‘f £n SO KL 6 SRR T 134
e batch transmission format begins with an inverted
15 preamble followed by the start code (SC) and up to 16 pager
X addresses or data blocks, although in the extended batch
- mode additional addresses'and/or data blocks may be '
transmitted. The arriving page ‘requests should be grouped '
as a function of preamble and transmitted on a time or -
20 traffic basis at the discretion of the terminal manufacturer'
and his customer.
The GSC format allows data pages to be intermixed with
tone only or tone and voice pages. A data page consists of
a pager address followed by one or nore.data blocks. A data
25 block is identical in length to an address block and may be
o freely substituted for addresses in the batch operating
¥J'_ mode. The single call mode can also be used by following
 the pager address with a data message. Data information is
transmitted at 600 BPS to minimize the cross falsing
30 probability between addresses and data. ' '
o | A better understanding of transmitters and receivers
_utilizing the GSC code may be obtained by referring to the
follow1ng U.s. patents (now issued): ' '
“ENCODER FOR TRANSMITTED MESSAGE ACTIVATION CODE" to. -
35 Fennel et al., U.S. Patent No. 4 427 980, issued 24 January
1984 ;
: "DECODER FOR TRANSMITTED MESSAGE ACTIVATION CODE", to -
Fennel et al., U.s. Patent No. 4,424,514, issued 3 January -
1984;



20 traffic basis at the discretion of the term nal manufacturer and his
The GSC format allows data pages to be internixed with tone only
A data page consists of a pager address followed
or nore data blocks. A data 25 block is identical in length to an
address bl ock and may be freely substigt uted for addresses in the bat ch,
_operating node. The single call node can al so be used by follomﬁng t
pager- address with-a. data nmessage.

cust oner.

or
- by

al .,

TRANS
4,424

e and voi ce pages.

Fi gure
message pagmaformat ofar rﬁle)fpréseniblmmﬁ.or Ritqure 22 showss diat
I nvenig

follo
as a-

25

RS of the

(SC), a special code (SPC) to identify the signal as a
local or home city frequency and the_address_(ADR) of the

.”indiﬁidual pager. The address is followed by an activation

15

code (AC) and it is preferrably upon the reception and
detection of the activation code (AC) that the~in§ividually

'addreesed pager will commence its alert mode to warn the
'pager.user of the presence of a subsequent voice message.

At the'conclusion;of_the variable iength voice nessage; the

- preferred embodiment shows the inclusion of a deactivation .

20

30

35 address. 1In this embodiment, the special code (SPC) is a

--unique address word which is assigned to . each city or each

code (DC) which for the preferred embodiment is the second
detected occurence of the activation code (AC) and results
in muting the audio channel. Thezaddition of the special

code (SPC) enables each pager to determine which frequency

_'channel it should operate on.

Figure 2B is a signal timinq diagram illustrating the
use of the special_code (SPC) in conjunction with the tone
only batch transmission mode. Figure 2B shows that for the
preferred embodiment an inverted preamble signal is
broadcast followed_by’the start code (SC), the special c¢ode
(SPC) and a series of up to 15 distinct addresses for

.'various pagers. The inverted preamble is used as an

indicator in the preferred embodiment of the'presence of

‘more than one address and that the pager maintains the

receive operation so that it will look for more ‘than. one

region participating in the nationwide paging system. The
unique code (SPC) is placed in the first address slot in the

Data information is transnitted a
BPS to mi ni ni 7tENGRDER ROR TER2SY THE D DERACT VAT Ode IONDEY , adtdr Baddeyand.

data. Adietder Wder SAMOGRS 4,315 8d1l ens
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| ocal or hone city‘frequency and the address (ADR) of the individual pager:
The address is followed by an activation code (AC) and it is preferrably
upon the reception and 15 detection of the activation code (AC) that the o ;-
i ndi vi dual | y addressed pager will conmmence its alert node to marn-thé“géé%f
user of .the presence of a subsequent voi ce” mfSsage. At the conclusion

the varjable I ength-voice nessage, the preferred enbodi nent shows the -

i nclusion of a i ' : DC) | C rred -enbodi nent
is the second- e%gg%eég%%%ﬁ%ge%%‘gggfo%% aiéi?él V%ifj%{}a%%?g@{ ga% and results in
muting the audiBleraRreressqretfdir tdesianed o grasmizeodhatoibe dastes -
each pager to dgagratsSesybtChsfreseerdey £hwingid ddedilzaulsbaape Whickd -
Figure 2B is | | i gi raamillustrati B t'he use o$SFE2 speci al
code (SPC) in g‘&ﬁ}ﬂﬁ%t?ﬁ%ﬁgﬁ t%‘g BN %‘V]ge?lt%r%r[‘r ansmi ssi on node.

Fi gure 2B sho®s that Figurae2@ribilustxates hatertherspeniall etbds dSH6)e may
signal is broadggsgh He! hLow&UiRYLhEOLSAE dnd AWited KatcH G-l 1 P G

(SPC) and a series of_up to,15 disjinct addresses for various pagers,. Ihe
inverted preamble is B%gﬁr’éénﬁnagﬁﬁ‘i‘c*a?o? JUre ner  SGR : et -

t he presence of ther epébabionecofidarpagernnsiysteat usingages “spedialncddes® in
receive operatign ' | r dr

thi s enbodi mantg ?%g é%g%l %#aﬁ%%}és%g%)igsp %ﬁ%&dé{% re%%%’rd%%hc#a%se.r L
assi gned to &dckncthe systemhiscpregrammed cviatcode ipluddgsdeands ddeaging

system * The uniggectaliecb@EL) akSighedctoi Dtd oMe réitypddress-slot in the
batch transm ssi on np

desi gned to recogni Ze?ﬁhg};ﬁﬁgs ” g:ﬁ%%réiér%g“?x%g #%iﬁ%éﬁlifﬁ@Clude
speci al code - ( SBpechhlchodei Llpeinephidingdiransmissionsion [themationwide
Fﬁgﬁre 2C i Il usggaken EHaEiiyeLipeﬁﬁéltﬁQderéﬁgﬁaséﬁahs used in city L2
' 15 include special code L2, etc. . Assume a pagér in City Li,
programmed for that city, is turned on and initiates -

'operations on the local frequency (£13) with the HOME city’
frequencylbginq the.turh-on or'default condition. The pager
samples the coding being transmitted, repetitively detects

20 gpecial code Ll, and therefore remains on the local . '
frequency (£fr;). Now assumé that the user of this pager
travels to city L2 where f;, may be the same frequency as
f131- The pager now finds special code L2 (i.e. the -
absence of code L1) in the transmissions and thus determines

25 that it is not in city Ll. The pager/receiver .switches
channels electronically to the natiqnwidé frequency (fAj.

- On the nationwide frequency (£,), the pager will also find
special code L2. It should be noted that the pager does NOT
have to decode special code L2; it only has to determine

30 that the code does not contain special code Ll to stay on
the nationwide frequency (fp).  If the pager was operating
on the natipnwide frequency (£p), and it'detécted special
code L1, it would conclude it was in city Ll and would

~ revert back to the local frequency (fy3)- '

35 In the p:eferred'embodiment, in order to provide
'stability, each of the transmitters refreshes the system by

_ transmitting it's special=coqg, at least once every five
'minutes and the'pager_frequency,selection decision is set to



‘al so be used in the tone and data batch transmission node. ‘Referring again
to Figure 1, a general description of the operation of a pager system using.
thes"special code" in a GSC code transmission'is prOV|ded herei nafter. Each .
p%é%) 10 in the systemis programred via code plug to decode the ' speC|aI'

. code” assigned to its HOVE city. |la fhgure 1, the transm ssions used in
_city L1 include special code L1, including transn1SS|ons on the natloqylde
systemin city L1, and the transmi ssions used in city L2 15 incl ude speci al

- code L2ecetir. afﬁeruthreepegasecntiveypositpvegdenaeﬂsforIthmilblbg, is

t“r”Ed 99 ?EGiaEEE'B etheﬂérékhﬂﬂédoﬂnttﬁe if@'théfq Qctiﬁé#% r¥bdh the

HOVE ci £y frequency ging the turn-on or condi tion e pager
sanpl es2hAcNERRLR G ARG FF§n§ﬁFtFEBi Fep¥t PlVEFyPH%?%E¥§ 20 special code
L1, andembetémene aennhessystehewbumdlwbrquastyaéftéll whbly essyne that

- the usep gf [ gbRpBelidihe’ PAYSLowiPLoEhUNGE SRERRGHEy TRYLE FifvsERE

frequenc I nds _
code - Llylpntsﬁeitréﬁsﬁagétonékana #ﬁeésaeaernWhee asuspnt inteitynbl in city
Li. Thetneaerh&ecgager oy iaheheCchapAthy eteahtaﬂaeabaxlyolhmeiaeésonmnde

frequenc fA n nw de .frequenc rrwll also find
.speglal §8%8 %Qn Pe gﬁauﬁéh% Q%Sﬁaan?ﬁ Vﬂfég g %P dggggR3§ have to decode
speci al statt=up; cpnddnﬂpnhasItoimmadintﬁéyseechaveshsigndéSdoasihst contain
spechal 16048 bkeageabgy<en 5hngﬁEEQE&hdﬁitheﬁtﬁnSﬁe&iéﬁécedéf t he pager

was operatln uen err | t tected specia
code L1E %@GP&“CGH€I3&§tPan&§nP ecpiéeLgeg gdwolh@rPetEr FhBERRL 0 the -
| ocal faeaueﬂcy 6&Lrbf&5shment trahbmissébasr wiienbedisutat ini gherder to
frov'degiki%kibhybfeé %%d&rﬁﬁsght%eEEnEELESEQeﬁaEEQ Sy #8”‘by
ransm tting 1t ¢ spe | east once ever VE i nUtés and the
pager: fpeqe@n@pesywssztbs G@@ﬁéh@ﬁuﬁsd§§ﬁcté°n of special code L1,
15 ‘and it concludes that it is on the proper frequency by
reception of its special code Ll in the city Ll. |
' ~ Now assume the user boards a plane and travels to city
L2 and does not’ turn the pager off. Sometime after. _ '
take-off, the pager will not receive any signal. After
20 fifteen minutes the pager which was operating on the local
| frequency (le) does not detect any channel activity.' At
this point it switches to the nationw1de frequency (£3) .
Since the user is in the air he is not receiving a signal on o
the nationwide frequency (fA) either. After fifteen ' _
25 pinutes of not’ receiving any codes, the pager switches back . _ e,
to the local frequency (£17) and repeats the process. . \f :
When the user deplanes in city L2, assume there is another
. carrier in city L2 on the same frequency (f;,) as the HOME
city L1 frequency, but which is using special code 1L2. The'
pager because it is presently on the HOME city Ll frequency
begins to detect a special code other than special code L1,
Aetermines that since it is not receiving its special code
on its HOME city frequency, it is on the wrong frequency and’
it switches to the nationw1de frequency (fA) ‘It then
35 pegins to receive special code L2 on the nationwide.
frequency (fA) a Within fifteen minutes and much faster,
if there is considerable channel activ1ty, the pager'
" determines that it is on the proper frequency. It stays on

30



occur after three consecutive positive detects. It will be appreciated by’
those skilled in the art that the tinme period and nunber of detects are
atbitrary in the preferred enbodi rent as the systemwould work just as weld;
with only 5 one detect. The pager w |l changedrequency after fifteen
mnutes_it if can't make a decision. Wen a user in city Li turns his
pager oQ/in the morning it automatically initiates operation on its HOMVE .
frequency whi ch tsethatiiohwide Sraguengy cOfd tirormity L2 mnddilatidl detecdisves

signals on its 1€hf t eenciéf%@@&yﬂf'éﬂ:}eé d@éﬁééd\ﬁﬁd’& tﬂhdéss %ﬂﬁ.@halwﬁ@.d%nly

L1. Wthin the e tinme period here 1.s channel activity o
refreshment tranSArYEi bﬁs i%hb?%’% rt' ¢iF¥ rkld&%éﬂ (ﬁ?%fe"?ﬁ’é’c té?ler@o&é pe
on a continuous &hannel EbEiwﬂgprfancﬁif/men heimords .nuous det ecti on of '

special code L, 15 ang %%glgf{ ggggtﬁga%?ége{%%%@r&qﬁr » idogguency .by

reception of |ts speci. a w assune the user boards-
a plane and travepPdifications sush 3@ %iq‘%%rﬁf-'%@lp?agﬁ% &ach cd&yat e

after take-off, ﬁhgqaaggtar\tld:o@@t(sepefd;e dvh ignalor aAfurdiqud Hifalrge wrord

TLTuLES e AL oHCh e BEeRERT Ay B Sl 4&%%#’1?%” asite 38 oo

frequency [err].sélact the fireguency nonwhigh the ipagen m’ﬁ\ﬁﬂ)g a signal.
on the nationwppde fre%&féi‘riﬁé\)n@wt{@rncﬁé ertﬁé fdritedhndd 271 gdowel not

recei ving any codes er. switche t Iocal fr C

and repeats the B Pﬁﬁﬁgge‘ivﬁg L‘t"ﬁe"ﬁ%%?f%‘é'b‘?ﬁn 17‘£F %‘%fgdﬁe% h"gr@e

i s anot her car r [ polenfd:ltgrL&ndnuséd ‘sarmsiseqigna:’@s [ce& Qemetdne HOVE city

L| frequency, usi 5@%; I hegn it
presently on ?ﬁ%‘ié& ﬁe e%%ée‘jﬁec %ﬁjésto et e&(?r%gg{ospema code

ot er than speci @Pn¥e¥EeE16 Hhi-ﬁhniﬁegq‘!’ﬁis he jserifs qanneqtRd ifirst

special code @8 ah8 Ebbbndi hixétsqgecand. 10} meOfritée mtxmg g nesfiepcy and

't switches to thg Aati W deyfiLeauENEYeitd Lt hlE of the local channel
"element 12 and national channel element 14 through the
- frequency multipliers'ls and 18 and the second mixer 10
'being'connected to respective outputs of the ‘local channel
20 element 12 ‘and the national channel element 14. The local
channel element 12 is naturally tuned to the user's local )
designated frequency, while the national channel element 14
is tuned to one of the thrée national paging frequencies.
_Thefefore, the two channel elements 12 and 14 provide for
25 the frequency selection by the RF converter s.ﬂ'Each'output
of the ' ' ‘ '
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Vvt in fif
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- stays\on

fifteen m

readily be_ ada ted Q sele the freguenc whi ch _the p operates
Referri ng"?ﬁfW 0 FFE ;necﬁlﬁm%t 8ﬁﬁ§g§r| S chonﬁgct%dgtg‘ '

to receive special code L2 on the nationw de frequency [err].

teen mnutes and rmuch faster, if there is considérabl

e channel

t he pager determines that it is on the proper ‘frequency. It
‘12 - the nationwi de frequency (fA) in city L2 until it =
det ect’s the specral code L1 three ¢Bnsecutive times, which will
if it is back in city Li, or in the event there is no channel actrvrn¥ﬁfor
nutes.. 5 .t shoul'd al so be appreC|ated t hat ot her code
modi f i cat igharRekhedsmantsi il pRéantA ePFoVidgsh the ynegessrgie start code

(SC) for apgndriios WBE athei §seibiasey rnndaﬂeﬁeamedruqﬁanaythe preanbl e may

only accur

presel ect dmtemediates ﬁmqmnmu byf the RFecopvestier.t er and used to pass

signag s of
converter
m xers 8

Aements phaye

desi r egu e egﬁhﬁﬁ | o]
6. wh |mﬁ'djiés %g rrgﬁas eﬁref@?r@é seri-es tl%nﬁr:e c?%‘g ? Renhe

to the RF.

out put:s oft'ﬁdswelslneﬂleﬂra:meﬁhealmrﬁhatz aalfd'e@ieln@yalsyﬁhmaﬁlzeﬂ ement - 14

t hrough t u ti t 0 er 10 being
connect edqﬁgrggpe |dvg¥'|l(3ut%4 S of. lﬁﬁerﬂ%ﬁ%an%gl S‘%"M t 12 and the'.

nati onal dctegeistexr| cpenates.
tunqhtotgﬁ

The Imlﬁraﬁﬁelaelmlstizaitsdnat ural l'y
e i fer QA 1 0RS iRt 6£€@£@C!zaﬁ@bé£vébezaa%0nal channel-

el enent 14 ed .to one of the t ree na nal_ pagi ng frequenci es.
Ther ef or e ¥ 1fhébkiao ttﬁ‘?é}‘ﬁﬁﬁ"véren’éﬂ?g 33tuLref 1 Ypr%‘g?%'@f%‘r %g

Cthe frequency

selectlon

EnrtﬁurdﬁiexanEtehaﬁnel Eaehennspmatﬁndr&ABQs well
as the frequency synthesxzer, may . also be deszgned to

'_operate to recexve subcarrier . frequencxes _from :

15 -

commercxal broadcast FM stations. L _
?he—output ef -the -RF converter—s—;s connected-to

a fl;ter 20 which 1s_used to fiiter the intermed;ate.

20

frequency.signal_from.the RF converter. The output
of the filter 20 is connected to the low conversion

‘and detection circuitry 22 which includes the ampli-

fier 24 having its output connected to an input of

the mixer 26 having its other input connected to the

25

30

oscillator 28. The output of the ‘mixer 26 is
connected to the series connected amplifier combina-
tion 30 and 32 which has its output connected to the

demodulator 34. The output of the demodulator 34 is.

connected to the input of the amplifier 36 which am-
plifies the signal from the demodulator 34. The out-

put of the amplifier 36 is connected to the input of .

the data limiter 38 which has its output connected to
the data input port of the microprocessor 40. The

channel elements 12 and 14 are driven. by the regul-

ated voltage from the voltage regulator 42 which is

“also included in the low frequency converter and

35

detection circuitry 22. The low frequency converter

10

Irst ‘15 and second
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35 channel el eménts 12 and 14 provides the'necessary har moni cs of the

- oscillator fundanmental frequency to convert the incom ng carrier frequency
to a fixed internediate frequency by the RF converter. 5 WhlleG??

the preferred -enbodi ment two channel el ene 5 have been shown, it is

readily_apparent to those skilled in the art that a frequency synthesizer

may be\_§ed to select the frequencyl at which the receiver operates.  An

exanpl'e of a sophiandodetectiion cigonrithay A% is iutiidd@edn toarpoovell the

transceiver is an 1%81399;51615 mw&&mmﬂ&@wa@&%%oi 3hel Bger-

Furt hernore, the chapnel 12 and l14. as m%' as uen
synt hesi zer, may a*&°Beo e§V ' Ly upderstandable,, rFP@Pe
frequenci es fron1éEhlle@ohmEthaedrtuoadcast FNIstatlons ‘The-out put of the

RF converter-§-is conn S e
i nternmedi ate frequencye@%ﬂ%ﬁéfrom%%és% convé:(i{] a“TﬁélggtSBgFt" ? %E .
filter 20 is connetk cRxEeraak RQMy (it Shaw! manu a&rt@reét Byt Qﬁoépﬂ-éw try -

22 whi ch includes m@ AMiétudésra ZﬁmmtiWM@w%mu@oweetﬁsi&ﬁ 28
i nput of the m xer i ut., conne to, t he. osg il lator

havi ng i.ts .ot er -
28. .The output’ %ﬁd ? c%p;gpl e | aWitrhing Bgt &helGA} 5 BBAfiect ed
anpl i fi er conbi na-ebément t12namd tinel Qitﬂbnah ¢hannel element chhnecThd to

the demndul agr ShmeTbentdtis Obut e BBRLUIH Ynd il Sx50POEELEGE Gt e

i nput of the anpl es t he si e denpdul at or
34. The out- put b% FPRneckedrterthe ﬁ§PHGnﬁ€%t¥kFt¥P?%k chaneebfedg-
the data limter 3ffewbiXd tlim‘ougrs the ﬁlﬂvmmeouednaompmtdahmsaant 4sort

Of the nlcroprocegagraigo ©the national channel element 14 input .
Nt '~ through the transistor 48. When the output of the

' 15 NAT/LOC output port of the microprocessor 40 is at a

- i-iogic_ievelf~theméolleCtor of-the—transistorw46~is~———~——f—

‘floating or in a high impedance state and the collec-
tor of the transistor 48 is at its saturation voltage
‘(i.e. virtual RF ground) so that powér is being
20 supplied to the national channel element l4. How-
ever, when the NAT/LOC port is at a 0 logic level,
the collector of the transistor 48 is floating or in

a high impedance state and the collector of the
" transistor 46 is at virtual RF ground so that power
25  is supplied to the local channel element 12 and the
" national channel ‘element 14 is turned off. Two
additional input port of the microprocessor 40 may be
connected to the optional manual override switch 50

whiéh'is:used'to manually select either the local
- 30 frequency, the national frequency or the automatic
selection of the proper-fréQuehcy, as desired by the

- user. The read only méﬁory designated as a code plug .
52 provides'address information for the individual
recezver as well as the special code 1nformatxon for

35 use by the microprocessor 40.
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event lt gets lost. The support circuitry 54

also includes a DC to DC converter to supply the

_'microprocessor 40, dlSplay driver .60. and dlsplay'

nment 12 and
a4 %ﬂﬁ’@’ 3| cdepdman? timer; tongprevent the MicERMiti onal

i nput port plocklB@oll d00EEBMCREAVIAG mnyabeuﬁaaﬂeﬁﬁeﬂeaOstbee09&Ional

device—sz—w:.th ~the proper operat:.ng—voltage. - The :

_ support c1rcu1t'54.also monltors .user lnputs such as

~the volume control sthch, on/off swztch, the read

20

25

page switch and provides information to the micro- 5
processor 40 regarding the status of the aforesaxd-

switches. . _ _
The ndcroprocessor 40 is also connected to the
input of the optzonal display driver 60 which is used
to control the optlonal display device 62. The dis-
play devxce may be used to display the status of the

‘receiver as to whether it is on the local channel,

30

the natlonal channel'or searching for the-appropriate

channel to operate on. Another output port of the
'mzcroprocessor 40 is used to strobe the low frequency

conversion and detectzon circuitry in the battery
saver mode 1n order to consume less energy.

. FIGS. 4A through 4D represent. the flow chart for
the'flrmware operation of the mzcroprocessor shown in

'PIG. 3. ‘The operation of the receiver, which in this

'35

- embodiment is capable of receiving_'two different .

manual,..
A\



which-is used to manually select either the [ ocal 30 frequency, -t he
national frequency or the automatic selection of the proper frequency,
desired by the user. - The read only nenory designated as a code plug 57%
provi des "address i nformation for 't he |nd|vKHuaI recei-ver as well ‘as the .

speci al_code ‘i nformation for use by the mcroprocessor 40. The
mcropuessor 40 s cou Iedto and su I|e S nas tos port circuitry
54 through data b *Syufsimens @% I\R){o??)‘l'%\r‘é%pport

nodul e, Part No. wlﬁblﬂSd@éﬂSé’ whenp|tHe esed:dabvendn.s anztisangyaI turmed t he

| ow frequency cony, terﬁﬂ¥§ﬁ$H [ t 2 | 6 and
t ransducer/ - speakog 58 ght ﬁ&l er ‘?y | ?{% gj'(;h%(')"tr#r}g'cz%e oh <Fé]elsout put
port of the nicrofdansoth ﬁomﬁﬁFEBrﬁﬁéss‘?FdéQ 4 arade seedut f‘i‘&nd’-ts

anpl i fltes 1’-526 al lerddedbdlﬁﬂj cgiratiton.t hepdxrﬁrwﬂuewé/s:pfaxﬂxﬁﬁuoﬁkpréuppogt -
circuitry i ncl udes_ a n ., tii  eer prey e mcro rocessor 40 -
fromstaying in af%e Eﬁ?&gg sjtnd'tté'ﬁlr‘f' Re eegﬁ%cﬁb t§ 85@ r$

support ci rcui try settding thecInededverDto: seBgoodntor the locshpﬁtqqumm-15

M Cr oprocessor 4Q=' di splay dri ver 60 and display device 62 with the
proper operati ng--volt e The su ort circuit 54 al so, nonitors user jnputs

such as the vol une contheyit lawﬂﬁ@‘b\m et (PECTRRELIRIRPL Wi $%h and
provi des i nfxo nat ixsady ﬁd’le:eissilv& informagioncfrom £her rgoelivey amd@ sédat us

“hput Cof the. opt | SRTSAF he FigH{Ie Nl e Keddile RS ple- ("o
optional display deetnaed &!'bomnm s¢heze sigppis asei ééghﬁyllbﬁ encoded
display the statusy®¥dd "fn the predetermined format of the Golay Se-
O quencial Code as des,cribed'ea_rlier. After the count-
15 - ers are initialized and the ffequenéy is set to the -
local frequency by energizing the local channel ele=

—— e ———— —ment -12 (Fig-3) , a fifteen minute timeris also reset
' as shown in'step 3. 1In step 4, the receiver is in

-the pieamble search state where in step 4a the micro-

- 20 processor first determines if the 15 minutes on the.

15 minute timer has elapsed. If the time has not

elapsed'the routine proceeds to step 4b where it is

determined if a preamble has been detected by correl-

ating the preamble with the information stored in the

25 = code plug 52. If no preamble has been detected the

_ ' program proceeds to step 5 where the microprocessor
Sl . generates a strobe off signal at the output- port in
' " order to disable the power to the receiver portions 6

" and. 22 of the device as shown in FIG. 3. The program

- 30 then returns to step '4 where the microprocessor

. © generates a strobe on signal which enables power to

. be restored to the recelver portions 6 and 22, and

again checks the timer and searches for the preamble.

' Returnlng now to step 4b, if a preamble has been

35 detected, indicating that the signal is intended for



receiver as to whether it is on the |ocal channel, the national channel or
or the appropriate channel to operate on. Another output port

~ sear€pl\ng f
- of m' cr
conver si on

oprocessor 40 is used to strobe the |ow frequency 30

and detection circuitry in the battery saver node in order to

consunme | ess energy. FIGS. 4A through4D represent the flow chart for the

firmvare operation of the m croprocessor showmm in FIG 3.

the receiver, whichin this 35 enbodi ment " i s capable of receiving .
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" search stat
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‘special code counter is reset ‘in step 9. On . the
.other hand, if the special code is detected in step

15

special code counter is incremented in step 8 and the

20

25

7a, "the spécidl Gode Counter “is” iné¥émented Tin step

11. o | o
' After both steps 9 and 11, the program proceeds
to step 12 which executes a signal processor routine
in which it is determined whether the special code

counter is equal to three or not in step l2a. If the

10 and the no special code counter is reset in step -

special code counter is equal to three the routine

p_rcceeds'.b'ack to step 3 where the 15 minute timer is
then reset and the routine continues to step 4, etc.

However, if the special code counter is not equal to
three the ) rbuti_ne proceeds to step l2a where it is
determined if the no special code counter is equal to

three or nbt.'; If the no special code counter is not

30

' equal to three, the routine returns to step 5 where

. the strobe of £ state again is génerated before pro-

ceeding  to step '4_,- ete. . If the no special code

counter is equal to three, the routine proceeds to

‘step 13 where the counters are again ‘initialized -and

'35

the receiver is -set to receive the national £frequen-

The operatigp of



determined if a prieanbl e has been detected by correl- ating the preanble
with the information stored in the 25 ~code plug 52. If no preanble c"\a
been detected the program proceeds to step 5 where the m croprocessor
generates a strobe off signal at the outputl@ort in order to disable the
power to the receiver portions 6 and 22 of the device as shown in FIG 3.
The prggram 30 then returns, to step 4 where the mcroprocessor
generates a.strobefBw sTBRaFORRIRA EREBI BIOFEREF t0 IStearcskbretere the -
recei ver portions X5 anthite ttimkmdai redeacks the tiner and searches for the -
preanbl e. Returning no g st | f reanbl e _has.been | det ect ed, _
indi cati'ng that the si \égn‘f’a?p$.sf§|)rﬁ%%r?3§&’ ?g ' a‘elfsfﬁézlﬁzgxi ggf’ S2fe dfogram
proceeds to step YRS cftthrongh ofa cexcept thatyisince thesreceivendis

search. Once §n theowtgst 6AJR RAIChal feddfusi@l! CoEe RS 19t nbREPe
detected in step 6a, the Brogram.returns,to_ 5 ep 5 where the '
TET a

. p
mi cropr ocessor 40 88 timed, b fnsisfeR iéfali nthe fBARerSHAEE to
the receiver portiimistiakived?amd the devedieenndst mwitich@dantd heacetvelr NS

to step 4 to sear o] r ; [ I hey s 0 ' tecied in
step 6a, the progfghré 13°é‘§£?35%. é‘%%g gkfekfbv\/ﬁ%rie’g?hggm ceic)"gpg?gss 7 _
correl - ates for t¥keRpeci Aleddelfisthe sstrcedcede | iwrdetectedip Fhepf the
speci al codelos nal7dletd ¢t ddiran proveedsl t%QQQ’e?OE!BtQheké thermiEpbed in -
step 8 and the special code counter is reset in step 9 On_t he %5

other hand, if thPRIRRTIQT AGR:D Seayches £9r; thgy ége?él?ltﬁad§pec t®#P2ode -

counter is increne ech¥ough ep3iOaredeshsentiaptyi shecsdmec asntstteps Teset

in step 11. through 12b, except that in step '23a_ if the special .
e B code counter is equal to three, the routine returns
15  to step 2 where the counters are initialized and the

-receiver —is —set —to -receive -the—local--frequency.—

Further, if the no special code counter is equal to 3
in step 23b, the routine proceeds to step 14 where
the 15 minute timer is reset. However, in step 23b
20 if the no special code counter is not equal to tliree,
the routine returns to step 16 where the receiver is

" in the strobe off state before beginning to search

for the preamble again. :
More concisely, the flow chart may be summarized

25 as follows. Upon powering up the receiver, the pager
~ is set to the LOCAL frequency and the 15-minute timer
_ o ' starts. Upon receiving 3 consecutive detects of the
"SPECIAL CODE (assuming correct preamble), the
15-minute timer is reset. If the correct preamble is

30 received and the SPECIAL CODE is not detected three

' consecutive times OR after the 15-minute timer elap-
ses, the pager is set to the NATIONAL frequency. The
former condition will most likely occur when the user
is not in the user's local/regional area and there is



After both steps 9 and 11, the program proceeds 20. to step 12 which
exec S a signal processor routine.in which it is determ ned whether the
speqﬁgg)code counter is equal to three or not in step 12a. ,If the special . .
~ code unter i.s equal to three the routine proceeds back to step 3 where
the 15 minute timer is 25 then refgt and the routine continues to step
4, etc. ‘However, if the special code counter is not equal to three the_y
routi ne proceeds to step 12a where it is determned if the no special code
counter is Hprnek oackiwdtyer rehile| fthehelabtepecwill caeuwroudner is not 30
equal to thifas WiiferdWHdte ¥ WTHaAnYICRACLiWIRyS the strobe off state
agai n i s ‘generat.ge benﬁgs ro- .geeding.to ste& 4 _"etc. - |If the no special
code counter is ‘%%lﬁ':ﬁ - .t‘%lg@é:. s et fe FBep NATEONAL: STegBRNEY where the
counters artheaddhi-miinuitted alimeed isndtarted.t haftegeitheke dofigkche receive the
nati onpl fr. n- &M o lhe ut § t ce to,ste 4 where the 15
~.minut (rasati rreﬁr%wl{ r%%%t&ﬁceépgs]. .1é>f)t hir:ggl; hgﬁggfége §§§§nt i‘&PP@“‘iﬂg sane as
steps 4 t hIFReda REeaRhlehkhehicminstectdimesr iiss resetnowlfet on a g
natignal fnﬂqyen?yqu bkéﬂﬁglﬁﬁiﬁiﬁﬁbﬁibhﬂﬁﬁnhaithggﬁcﬁﬂh bBDﬁtefh15?’ tre
counters are, i i ali .and the receiver_js s che recelve the | oca
frequency ii% S etﬁc?eoéé&g}xgeg_ e‘ﬁfﬁﬁﬂ'&’t"f s‘f’ébe%%ﬁAFgﬁ &gf’“iﬂgtgt art code is
det ect ed .i +igne3p el@pses),7&het pagerodsasepr toctle LOCALepréguahere 't he _
i Cr a0 Pr 0GRS 0T FomeacohBl ith Wid15BERL2! whaHCens! B8, 185! M OUTh 23D
t hr ougt ZB, e t T hat

are- essseng ally the sape as xcep 'n step 23a

. steps 7/ LN
if the speldagk c’dheh{:%uﬁ?SPI/Eeﬁgﬂﬂflt aremrce, Theelatter neceurarns 15 to
step 2 whela tareasowft aos chatneli actlivieg.and the -

Therefore, as can be seen by the 'aforesa'id _deé- " G
_ cription of the flow chart, the receiver is rendered |
15 operable in the desired manner as di_sduss_ed earlier.

HQbV1¢n$122:;9?met°ﬁ$:mIainFiﬁﬂé!]::ﬂ°dificati°“s'"____—_——_.
and variations of the preéent'invention Are boséibié__—_m_
in light of the above teachings. It is. therefore to
‘be understood;that'withip the scope of the appended
20 claims, the invention may be practiced otherwise than
' . as specifically described herein.



receiver ---is -s€t --to ---receive --the local frequency.-- Further, if
the no special code counter is equal to 3 in step 23b, the routine procee '
to step 14 where:-the 15 mnute tiner is reggt. .However, in step 23b 20@
.if the no. special code counter is not equal&to three, the routine returns

to step 16 where the receiver is in the strobe off state before beginning
to seagch for the preamble again. Mre ceigiisgl Y, the flow chart. may be
summari zed 25 as follows. Upon powering up the receiver, the pager is
set to the LOCAL frequency and the 15-minute tiner starts. Upon receiving 3
consecutive detects bf theBH@wvide Cadectrcrmymstic wave aaltipreanbl e),

the 15-m nute 4, LS/ T t f ' or. r SEQI i ... received and
t he SPECI AL CC%LEéﬂeﬁn%f' et eec%dela’ ét %elg' (gd(’)e%sggg_%t% e el?qnézgnr%%%slﬁ. '8¢ the

15-mi nute t3mer el aptledronamnedhqewave sultiplen&rmnemditerf negasnépr The -
former conditi®randnittiieg ddded ndiide WiRMalllRe oisQr plurlQlithnolghe user's

| ocal / regi onalc area iand. th'er@ei S1it chafgnel act | i t\é1 while.the latter

will occur -irrFBHEIRISyR & BIMRRLAEY, % BS%HaPhdS #raRS /AFRdE the pager is
set to the NAMCGwSnittamemans Hncliidingitad tlieast iones camned. chinaelt hr ee
consecu- 5 YdMfeerd Uk i FdPragiic dieasSPEEid codddE met@3sNgnGeL! €Ct
.preanble) the 15 mnute tinmer 1s reset. 1'f the correct preanble’is

recei ved ak@l tiFpERRPUEbEhanng) ddantificad iom dodormad ionmaador t he
15-m nute ti mseldcinbes cdlle wagigdss, Rid Crideni®ter heafideFurther cCy.
IO T GOk SR T S W Rat0Eg) 0000
be seen by theledsk cangel dging a periodic transmitter time interval; and
\ . - electromagnetic wave receiver means capable of '
15 'receiving transmitted coded message signals on at least
first and second channels of said plurality of channéls,
the second channel being said common channel between said
- geographic areas, said receiver means including means for
~ storing predetermined channel identification information and
20 channel selecting means coupled to said storing means and
responsive .to said transmitted channel identification
information, said channel selecting means maihﬁaining said
receiver operation on the first channel when said -
transmitted channel identification information detected
95 during a periodic receiver time interval is the 'same as said
predetermined channel identification information. '
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“cription of the flow chart, the receiver is rendered 15"  operable in the

des" gd manner -as discussed earlier. Qoviously nurmerous, (additional)

%D‘/ ations ' - and variations of the present +4invention are
I

pos e in.light of the above teacgpgs. It is therefore to be understood
that within the scope of the append clains, the invention nmay _.he -
practiced otherw se than as specifically described herein: Cains et A

nat i onwi de -] £CtoUTRMRStdrfr M2 émédﬂﬂﬁn&éﬁ&l@%e sfleGtdee cal | nessage

"system r|S|ng ctromagnetic wave nmultjple . tra mtter neans
oo 4P atiar e SRS O SR B & i a
pluraliX whﬁrq;sogsaam]|trmsmsbt$talnhansamludrgs nelamisng miE ans ng at I east

one co ﬁ[@gf}% : 0 -

si gnal sg ?8 I nc [ né]ﬁ%\(l)ﬁﬁ ?:C?i i 8ent ﬁaa\{lﬁ?n lﬁ%&ﬁﬁlt?%gi an sel ective
cal |5 mEeGRjsier §‘éﬁ?d"‘t rJé?EJrHQQ%r H%‘é?% W%ﬂfﬂ%&eﬂﬁ%ﬁq t§4 sai d channel :
i dent i fpPtddit i P IXpd Ofd v i:ews&vamnpesmlmmmlmxmﬁwn tter tine

interv Ve r S..C 5 receiving
trans af[ft% &#ﬁ%g%%g& ‘gu%?si?%n&g?i%/eas %Pr s%ﬁg%lgleég%ln% channel s of
sai d plrecgiver dtimgainexrval he second channel being .sai d comon channel
bet ween sai d geographic areas, said receiver nmeans including nmeans for
~storing predeternined channel identification informtion and 20 channel
sel¥ting neans coupled to said storing means and responsi ve -t o said
‘transmtted channel identification information, said channel selecting
means maintaining said receiver operation on the first channel when said
transnitted channel identification information detected 25 during a

periodic receiver- time |nterval is . the sane as said : : . u :
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predet erm ned charinel "identification information. 30 35 2. The
nationw de, el ectromagnetic wave nultiple frequency, selective call nmeysad
'systen1accord|ng to claim1 wherein said tpggpsmtter .means-includes ti
means generating said periodic transnmitter 9 me interval and said 5
recei ver neans includes tining neans generatlng 'said periodic receiver tine

itﬂterv@d sai-d Se“ adi C Al eut&mttrbmaghlemcl wheevallbebng ﬁ:eluqﬂxeﬁ@yor Iess
an Sal perl (0] ej.v V

el oct r omagnet (e ASTESRER Fore SFRogHe ey Ry, shdnd péReRde Pidiale ¥ Coded
message 5|gnaP§an1atWIGﬁabhaynsﬂschanﬁepéurﬁlatﬁlQfageogrephg@ogra@ﬂ;c

areas, said trsa&amttrtawsmllr&@ewIlﬁalaalhgast Qasseoaﬂencsmaﬁeéhénﬁsimen
sai d geogra c . areas, .channel identification neans

generating xh PePd§ﬁ9 5@89?8% hig: grfaey ofOmRELE LR fornattlng neanS-for
generating a formtt ehanpledctideatdslicationageans0for generatimggch@ansl :

generating a H%kh%wfafk q@@n&h&g&mgkqgnhnterval and coded HESsage
formatti ng means cou to sai
_ message formatting means for generating a formatted

selective call message; _ _
10 timing means generating a periodic transmitter time
1nterval. and

coded message formatting means coupled to said
channel identification means and to said message formatting
gz ' ~ means combining said channel identification information with
15 said formatted selective call message to obtain said coded
message signals, said coded message formatting means.further
_ coupled to and responsive to said timing meané,
- whereby said transmitter transmits said channel
1dentification information at least once during each of said
20 periodic transmitter time intervals. '

4. The transmitter according to claim 3 wherein said
periodic transmitter time interval is equal to or less than
25 the time interval during which a receiver must decode said
channel identification information to maintain said receiver
&a operation on the selected channel.
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channel identification means and to sai d message formatting means conbi ning
sai d.ghannel identification information with 15 said fornatted sel ective
cal I sage to obtain said coded nessage signals, said coded .message
forma¥#. ng neans further coupl ed togggd responsive to said timng means,

. "whereby said-transmtter transmts d channel identification |nfornaLLon
at | east once during each of said 20 periodic transmitter tine |ntervqbs

4. The transmtt@hea&ﬁﬁnbrﬁgzﬁéi: Calc’éd?diﬂg"%roeldtla%i c It%\f?{ér‘éfi'ng thle a“S\Th“ﬁr
e i.n erva uring which a

tlrrel q%o t&&é_‘a toorles

recei ver nus &ic sﬁ%%f%ﬁﬂﬁn? q PRGSO t o mai ntai n

sai d r dediommatdmar mdanrmimg mm@aae@ qiamrcal.c Cﬁi'aS&mlt’dTer thiie

trans mﬂr{t@,rngch_@jlé@lglo o %fng}éwxe'éﬁatrp%h'éum mQ:Em tn i ? %3 ons of
sal

said c nel . dentiflcatjon InfQrmation occurring urln i odi c .
traﬁ%nlé%ﬁcqﬁQH§|QE<§§hﬂ Ghannflg i 4ﬁ§§if%$QQ¥99’Mﬂﬂ%?Nﬁ%éqmlnrnnnnunber of -

5 det eateicprizredt tenima icitaine|saide Medeiv@id @peraftQioMR ionO ket Gldille’e k0 o
mai-nt aidy 53eq F ecei ver operation on the selected channel. 10 6. The
transmtter according to claim3 wherein said transmtter neans transnits

t he -sane channel identification information on said plurallty of channels,

i ncluding said coomon channel; in a given geographic area. 15 7. The

~transmtter co Lo cl, im. 3 wher .0 said transmitter neans transnmits
di F%r ent ch%ﬁinelﬁg’l g‘ 3[ 55N 3PS %’H &E'ra&él‘l d pherein $adf channel s,

|ncIudtﬁgn§MM¢t9mﬂm§#n§h&mnﬂsmmtﬁ Eh@hsambfehanhegedgeamhwdcat&an 20
information on said plurality of channels,_lncludlng said
common channel, in a given geographic area.

' 7. The:transmitter according to Claim 3 wherein said
transmitter means transmits different channel identification
1nformatlon on said plurality of channels, 1nclud1ng said

_ common channel, in each different geographlc area.
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25 30 35 24 8. “An el ectronmagnetic wave nultiple frequency receiver for
receiving transmtted ¢oded nessage signals, said.coded nessage signals /-
i'ncl udi ng both channet identification inforpgtion and selective call
messages, on 5 at least first and second ¢ nels of a plurality of
channel.s, the second of said two channels being the common channel between

geographj ¢ ar eas, COIP |4 161 e SEL SN P3RS d Garialbd 190 i tted

~coded nessage S|$nals 10 ecodi ng means responsive to sai d_coded
message si gnal E2FRHVHECERI IEIHNRT SrAnnties ishmasRicco s ianedss for
storing predetsaid nestiedanssesage deigndls ainaludinfo et @hanmed channel -

sel ect [ ng. TeangaGoUDechd fort ol e SRR 0 TardP UG ARANS FULJBARONEY

to said decodln nmeans al ni-ng recelver operation-on t

channel wheh s%?&%ﬁ:-‘é‘éd%#%%aﬁ%lﬁ%ﬁh%ﬁ% Qﬁf%ml’-iaéi-qu cltﬂne sarre as
sai d predet er gf@thel@Nete | sodind | eRtdOrH 4V IdRinindLs 3 itheC RN lommon

sel ecting meang, ncl.udi n neans 20 gener.ating a periodic
receiver time 1 n{%ﬁ%/gfﬂ%%‘ﬁé %% é%’r% iratitrel© C?"%éﬁt S*™M%ation i nformation
must be decoded. 9. wetee‘@mq/enemoﬁqﬁ rdptecting hmngndtdied swided®s

channel selectﬁéggg@@n§léﬁgf§;s sai d common channel between said geographic

areas when sai d channel entlflcatlonlrﬁqégmtlon decoded on said first
channel in'€aid perid %° HEIRRANT | TRSERP said coded message
signals for decoding channel identification information;

means for storing predetermined channel -
identification information; and ;
o ' '~ channel selecting means coupled to sald means for
15 storing means and responsive to said decoding means for
malntainlng receiver operation on the first channel when
said decoded channel identification information is the same
as said ﬁredetermined channel identification information,
said channel selecting means further 1nclud1ng timing means
20 generating a periodic receiver time 1nterva1 during which
said channel identification information must be decoded.

9. The receiver according to claim 8 wherein said
25 channel selecting means selects said common channel between
said geOgraphie areas when said channel identification
\r information decoded on said first channel in sa1d periodic
recelver ‘time
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25 interval is different than said predeternined channel’ idéntification

information. 5 10. The receiver according to claim9 wherein said
ch | selecting neans sel'ects said first channel when said -channel
id fication infornmati on decoded on { d conmon channel between said

geographic areas in said periodic recef¥er tine interval is the sane as,
said predetermned 10 channel identification information. 11. The reggtver

.accordiﬂﬁethmlasnuﬁfxbeéﬁtntﬁahdssmanﬁﬁédéeéﬁﬁihaa 8Ransefurther includes-
nanual S fog sel ecting one channel from'said at |east two

5
of sail ggﬁ??§18?n§ﬁgﬁﬁﬂ? *°%2 The receiver ‘according-to claim8"

further 20 i ncl udi ng means for indicating to the user the channel status
of said receiver. 13. The -receiver according to claim8 wherein said 25
pregetern1ned channel identification, information-is stored within said
recdi ver andiPs dTRPeFRREIYEF BGCATAIRFcFenfladBgf apeEedResdidsp 35 . 14.
A net honafinelssetettingt heanbasakects shiahfipse! enannebgniéncsabae

Ul L L fhelUERg 1 BEERL 20" IHEBONRE: bEASLEOALE 0D 280y ghaNNel o

sel ect e From a anne nd of “said channel s
i ncl udFhgnnad ke ﬁnSSéhénﬁéPgﬁéPhE@na§e§$u%&l$%¥ddpe§b©§19ph|c areas;

Operatﬁécégvégceime iﬁﬂéﬁﬁaltfé ﬁndeéaﬂessagsasagﬁﬁéaetéamﬂnéaansn\tted
cogsd sagf g % Etudlng channel identification
cnann n 1ca ion 1 forma ion.

ll. The receiver according to claim 8 wherein said

_channel selecting means further includes manual sw1tching

15 means for selecting one channel from said at 1east two of
said plurality of channels.

12. The receiver according to claim 8 further
20 including means for 1nd1cat1ng to the user the channel
' status of said receiver.

13; The receiver according to claim 8 wherein said
25 ,predetermined channel identlfication information is stored
within said receiver and 1s different for each different
geographic areas.
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informati on and seél ective call nessages, conprising the steps of: 10
presetting said receiver to a first channel of said two chanpel s wherei

‘'t he receiver can detect and decode said trgnsmtted coded nmessage S|ggE§E9
said transnitted coded message signals in di ng channel identificati

i nformation; 15 ' - correlating said channel identification information

wi th pfedeternined shanneinetﬁsatféfcgéie&m} OfHRL b hrid Iyl Wi idt masai d
recei ver; main sai d two channel s .on mhlcq?sald

ool ver w1 ShaePEpHaghehit patn BEPfh S verSptendl Vet iR
correlatlng wheastafilrshaandl sedend i ¢hananebs seﬁemted|£rbmeampluxhlrtyruf

- same as said ﬁﬁﬂﬁ{ef mEﬁQ dQQé‘BH&' ok dg i&‘;&:ﬁ%ﬁé’%sal r\:héeécfiﬁﬁdr{‘g

sai d common C anne two channe S rece ver w
operate wi Ph Fhenneéubﬁ‘éwsensau Elesalstlépoﬁfgmrwaw rRFSHRen 2RETRTIRfRl

i dentificati Oﬁecafwénataﬁsmﬁtaat cbdled Sﬁassa@e ssi@n@xepl edLidn th.edhﬁii\iﬁlﬂ'lf%d 4
{s o Sal

I dentification_i,nformation; reche the_ resu

Step of cor roPaRPRnRPRERER P RIRLANACLERIAY FRATRR CHANREA T ATRMAT 30 b

changed. 35 information and selective call messages, comprising the
steps of: ' ' '

10 presetting said receiver to a first channel 6f_said
two channels wherein the receiver can detect and decode said
transmitted coded message signals, said transmitted coded -
'message signals including channel identlflcatlon

g/* : information;

15 . correlating said channel identlflcatlon information
‘with predetermined channel identification 1nformatlon stored
‘within said receiver; ' .

maintalning said flrst channel of sald two channels
on which said receiver will operate,in accordance with the

20 results of said step of correlating when said channel
identification information received is the same as said
predetermined channel identification 1nformatlon.

selecting said common channel of said two channels on
which said receiver will operate with the results of said

25. step of correlating when said channel identification

. 'information is not the same as said predetermined channel
O ldentificatlon information; and
o perlodlcally rechecklng the results of said step of
correlation to determine when said selected channel should
30 be changed. | ' )
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