Met hod and System for Desynchroni zi ng Over head

“Messages in a Radi ocommuni cati on System- A467-3 Thes
BACKGROUND Applicant's invention relates generall émg_

radi oconmruni cati on systens and 5 nore particularly to radi oconmuni cation
systens in which overhead nessages are transmtted for reception by
renmote units. The grow h of commerci al " radi oconmuni cati ons
and, in particular, the expl osive grdwth of cellul ar radiotel ephone
systens have conpell ed system designers to search for ways to

i ncrease system capaci ty%dﬁ‘thl‘?étﬁndrMﬁ Pesynchronizing Qxerbeadqual i ty beyond
consumer tol erance threshol dessagestinra Bagiacommunication Systenhe phrase is used
herein, refers to both the capability # I a\VA service for ’
connections or calls, and to provide P T Trat to unconnected renote

stati ons. As applicanits invehtieNflnesy genBrallyit6 FadidRfhiicdtith HSRMs and
I ncreased for connections .between renote users and the system

di gi tal cormuni™®eRe R¥HGHRIY i Fadigcommunication systemsimwhigh ewerheeh messagBVA have
been i npl ement knthitidd gém}, to i ncrease the nunber
and/or quality of voice o?&t.?(g?‘%?% Eﬁanne g% In addition to
voice or traffic chdfiregmwthef commercialdiadivoommanicationsrand, in partighe the al SO
provi de pagi ng/ access channels onetj mes call ed control channel s,

for carrying pa’j‘?ﬁﬁwﬁeg}gggéé ﬁmﬁ?ﬁé‘ﬁ’%@ﬂ}‘ systepsBave sompeted aystenns e
stations 20  aRdighBRI thSedichlfoP W Ep{ncgg%} %«agﬁi : (as .
standardi zed in ' . 1S-54), the?se are twe tsefnon diw?:tg?{]a e@?\%ﬁ%g contr ol
channel s, Wi cheommunication quatityibeyandicoesiinfer toldrahce tuesholdss Syswai Wr 800
"MHz. Two frequepcy. bands,. each .abqut. 25- VHz wi.de, are provided for
transm ssi on an‘%‘ %8@@&*6?\“%&"“’"' ref?ﬁg‘?&?ﬂé' thei <7 matﬁd?(?fmﬂ Gparuice fetf £ i ¢
channel s as weldonagéctidhe ot @all§,dndCid5i26¥HE inféfmation to unconn¥¥ted fethbre lsBfiohd! ©

state, a nobile station nonitors the control channel for pagl ng and
ot her nessages 48ap&3ampleof one wayinawhich eapacity lhas beescingreased foagonrections

channel s in or r b ont ral.), channel .
Upon reggu\yg]hg %ﬁewbjggg%gg%%%g?& ’t‘ﬁ@%ﬁ@"@gﬁa‘%ﬁg& éﬂgéﬂ’i&‘%@ agess
digital traSfi ctecldqueslsuch as TDMWahdwetbeen implelented e lieh af afdlof idhnslBggiyed .
t he page response, sw.tches on 30 ..corresponding radio transceiver in

that base st at i Hfireash thenaral andlgr quality of vgide s traffic channels.

In addition to voice or traffic channels, cellular radiocommunication

) 4.5]

systems also .provide paging/access channels, sometimes called control channels,
for carrying paging messages and supervisory information between base stations

20  and mobile stations. For example, according to AMPS (as standardized in
IS-54), there are twenty-one dedicated analog control channels, which have
predetermined fixed frequencies located near 800 MHz. Two frequency bands,
each about 25-MHz wide, are provided for transmission and reception and
include analog and/or digital traffic channels as well as the control channels.

25 While in the idle state, a mobile station monitors the control channel for
paging and othe‘r messages addressed to it and at times will rescan the paging
channels in order to stay tuned to the strongest paging (control) channel. Upon
receiving the page response, the MSC selects an anélog or digital traffic channel
available to the base station that received the page response, switches on a '

30 corresponding radio transceiver in that base station, and causes that base station
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2’ to send a nessage via the control channel to the called nobile

station that instructs the called nobile station to tune to the

sel ected voice or traffic channel. A t hrough- connection for the cal

I s established once the nobile station has tuned to the sel ected
channel . 5 In addition to pagi ng nessages, other supervisory

i nformation is periodically broadcast over the control channel. This
supervisory information is broadcast2i n sequences known as over head
nmessage .trains (OMI) on the Forward %bntrol Channel (FOCC). For

exanpl e, the of®iMEAIMIEIEYR tF sPRTlshamel to the called, mohie statiorethet y second
so that mobil e&s&‘ﬂb&hh@ﬁmréfdrrﬁstﬁIEA:éﬁJn% ﬁogml‘-,@a voiggﬂf]&%ﬁcc&éﬂﬂe‘i.' can
I nf or mat | d as p the

acquire the supervisory on. I nclude art o
supervi sory i nfAothmeagheconaectionsfos thyemllvikiesthblished oacesthe neobilbatatioh has tingd or

indirectly, nobile stafijons tq register with the system In
some syst ens, ?%b‘ﬁ:séﬁquscq?ﬂﬁqt into, for exanple, three data streans.

Two of thege data st Qadlionté pafifg neSsaes) \Gtke supdrPistMtinfitmafod fie Mobi | e
stations, 15 while the third co%tai ns Busy/ld?ée I nformation ?ndi cating if

t he Reverse Coperigdically broadgashewar thezeantsol ichannek y This supgréisongiafarmatiomés FOCC

.provi des a cha s I 1,55 atign.to nopile
stations, nobi I%g(ggt a i%r?‘éq"tef‘%%s%ﬂt&q‘oaﬁ%vgﬂl% ?%&%E&B@S@ %'5@‘5« IES({% n.
The former two CdntrehChanmkt (BOSC)h Forieramples thecoverhead messhge nekirs E4reben B,

provi de the sane supervisory information_ but {o different: 20 nmobi | es.  For
exanpl e, nobi | Még%hqu%wgdéﬂ%é?&ﬁ%bﬂh@%Wﬁt‘#ﬂ%‘éi@?ﬁ tothe  Nunber
(MN) can {g st ' [ : t | o bi c‘fm%ﬁ [

havi ng an %)Odd %B'ﬁ&@a%"%@?{%ﬁ %ﬁ ors{l tigﬁryomﬁgg% Bk eadétpggzorgsthi\ and
B ar e i rsuperivisary thfarmation ans messages which lcen EQGE, sitheh dirbatty 6the over head

nmessage . dr.ai are.sent. tw ce,., e.d.. nce per second on stream A and
: e, Tnabite Stipas o repister Yitn BE S -

once per second™ Bure 1 illustrates a

portion of an FOCC haViohf dysiefiis] BRVIEOCEHAS @plit i@ for exampleS thieaMafd siadms! r eam
B. These words are preceded by bi't sync and word sync fields which

are used by t hel W@ thess data ssisams gresysed e provide i tipg ¢ theammebilg stafions,
the broadcpst FEfte A% thiia Wohtaid TWP/TAR iff3EmAMdn indAEaANFRE RePlOWolids

fields
Channel (RECC) is busy or idle. Whereas the FOCC provides a channel for

transmissions from the base station to mobile stations, mobile stations transmit on

the RECC to the base station. The former two streams, denoted herein as stream
A and stream B, provide the same supervisory information but to different

20  mobiles. For example, mobile stations having an even Mobile Identification
Number (MIN) can listen to information on stream A, while mobile stations
having an odd MIN can listen to information on stream B. The streams A and B
are interleaved and transmitted on the FOCC such that the overhead message
trains are sent twice, €.g., once pcr second on stream A and once per second on

25  stream B.

Figure ! illustrates a portion of an FOCC having interleaved words from
stream A and stream B. These words are preceded by bit sync and word sync
fields which are used by the mobile stations to synchronize their receivers with
the broadcast FOCC as is well known in the art. The numbers below the fields

30 in Figure 1 denote exemplary bit lengths of those fields, however, other lengths



30 'in Figure 1 denote exenplary bit I'engths of those fields, however,

other |engths : 3
coul d of course be provided. Busy/ldle bits (not shown) are al so-

i nterl eaved anong the fields illustrated in Figure 1 to provide the
nmobil e stations with an i ndi cation as to the status of the reverse
control channel. As nentioned,above, sone of the nessages sent

in the overhead nessage 5 train can direétly or indirectly cause one or
more nobile st gbil@F chrss tRIProdled. Busy/Ad he system Since
t hese nessages can be sent _iﬁrgoadj a}cer?tsyA gﬁgf (ﬁ&%ﬁg%&)s{rrgégs%‘&%ﬁa@fgt he
nunber of nobi R@osg sha Hields histhteddadligure 1t toqurevide teamebildytations with fyi Ng t 0

th ' ti d t ypi.cal | I ed dth
i moeat whi oniReRn g i das OF (R FeRtsF codfel emeLE oo Thi s ol unpi g
may 10  cause the RiEGhentidhed abewe)dbmeof\Whe fdssafis Qﬂpﬁx'lxﬁ;ég@{e}g%ﬁlﬁngccgss’

to be over| oaded at various timnes.
conventi onal. sy@ineean disectly| ardndisectly qanset one erl tgre mobilegstations to start an Si nce

nmessages in st | her sequentially as, illustrated .
in Figure 1, theé tlrarle&'gﬁfdtso(?{lég&%e%%gﬂ c@'ﬁ%ﬁ%‘?i’t‘ﬁ&té"ﬁé@%{ﬁe‘%%

nobi | es 15 | Bsstemimyotds, thenembassfansbilecstRions Wisch mqeldx&k%ﬁs{# vyhe

pur poses of considerin the | oad on the reverse control charihel:
Accordingly, tr'i'éf"ta\ﬁps“%eﬁs the systemgries over time aad acst typically elumpeé afoundthesent
both streanms. g 3 esdV i sshfeddid L0 Fi ntak N messages
whi ch can causemﬁ%tﬁtl“ém‘:hth stast]agons t%gglkk}tgrﬁrp%q%éggﬁégga@é%%@"m&@?m
20 does nol0 comauserthe RECL } thoahanrel 28 whide theagebiles laRempeaRs&ed By
situation illustrat i'n Fi.gure 2, OMI 10 causes only a single

| i steni ng nobi PE“??@%F&&V?B&% €5t access, but OMI 30 causes many

mobi | e stations (botihidfafiffe Bf ehhivalbhd 3 . t her eby
causi ng an overlload condi ti on%@?&%g%ﬁg%ﬁﬁwﬁ% ure 2. _

anney.
Ot her probl ens Sigee Mmessagestin shreams & andsB falow onanrather sequdntialig ok $ihistasedon 25

B R L
syst em br oblficadistening to theseGeEpective Eﬁﬁnﬁ#is(@giﬁk&ﬁﬁﬁ%pu@gfﬁﬁo Egrlﬁ?éebgﬁ o use

carries informafion such as a transmt power |evel
for access att é&%?@daﬂiﬁwﬁ‘{ﬁﬁ corstnl |cBannel.  Accordingly, the OMTs 10, 20 and 30

illustrated in Figure 2 represent both streams.
OMTs 10 and 30 in Figure 2 contain messages which can cause mobile
stations to attempt system access, while OMT 20 does noi contain these types of
20  messages. In the exemplary situation illustrated in Figure 2, OMT 10 causes
only a single listening mobile station to request access, but OMT 30 causes many
mobile stations (both A and B stream listeners) to request access thereby causing
an overload condition on the reverse control channel.
Other problems and limitations are also associated with transmissions on
25  the control channels in conventional radiocommunication systt_ims. For example,
when a control channel has nothing else to transmit, the system broadcasts a
Control Filler (CF) message. The CF message carries information such as a
lmnsrﬁit power level for mobiles to use for access attempts and whether mobiles
need to receive an OMT before they are allowed to start an access éttcmpt. The

30 system can also request that mobile station receive a CF message before starting



need to receive an OMI before they are allowed to start an access attenpt.
The 30 system can al so request that nobile station receive a CF nessage

before starting : 4
system access. Thus, in situations where both a CF nessage and an OMI are
to be received by the nobile station before system access, the
relative timng of t hese nmessages becénes significant and has not been
addressed in conventi onal systens. 5 - Anot her drawback of

conventional sy¥ytem@acresss diwe, innsituptionseyhare bathia GFrmessage andodn MMEE agew
whi ch can causgeplile 5 el AB6iId Sadtl ek s9¥Sh STLASCRESeiakile fimine of
conventi onal systens, various nessages I'ch 1T npact 'acCess at SHpR € are
sent in alnese muassapes boconte sigmifieant andhsvimt bears addredsed én todvieR&6nal
descri bed below, this - haphazard transm ssion scheme can, under
certain circunS¥¥®&s, result in nobile 10 stations registering plural
times whichsis bot h AR@ld drh@BickasTbonrdtitiBRal ) stems i tifghf the
RECC and conmon resourcesr (such as the MSC, g?gnalflfér?gaﬁlllm&mhm e g.)
whi ch are needef messages sddch cangéanse mobile stations to attempt system access. In

SUWARY 15 . These, and_other drawbacks,. problens and limtations of
conventional B&oﬁyﬁmﬁnm‘?‘f%‘ﬂ% mcwyﬁgﬁ%ﬁ%?@i 8t ¥o t he
present i nvent izunsynchronid&l Mafhety Howewee, @ willlbecfitdi BRRtiBed belbie tk esent
i nvention, when massa?es are broadcast by the system which may cause

nobi | e st ati ondiap tRpmission seheme can, yades sertain [girsumsareesgresuld ie mobile on
streans A gnd &l ' : (=S ’
desynchron?ge t@ornggé '%f@@h@‘@%@g’ég‘g@ﬁ6’%%%‘8%‘%?0‘”@%’&% & load
numbered M N nodri bethth@REQE and toriinon resyrces (vach astheoMST) signaliimgsimksont r ol
channel is spread oyt .over ti rat her than being clunped to reguce t he
possi bility of MM%%WW%%%M TeHSH9RYi cul ar transmni ssion on the
QM. According to other exenplary enbodi ments of the present
i nvention, the 25 control filler nessage is transmtted a predeterm ned
time period before the OVl SUMMARY

15 These and other drawbacks, problems and limitations of conventional

radiocommunication systems are overcome according to the present invention.
According to exemp_lary embodiments of the preéent invention, when messages
are broadcast by the system which may cause mobile stations to attempt system
access, these messages are sent on streams A and B at offset rather than adjacent .
20  times so as to desynchronize the reception of these messages by even and odd
numbered MIN mobile stations. In this way, the load on the reverse control
channel is spread out over time rather than being clumped to reduce the
possibility of overload in response to any particular transmission on the OMT.
According to other exemplary embodiments of the present invention, the
25  control filler message is transmitted a predetermined time period before the OMT
so that a mobile station which desires system access, and which needs to receive
both a CF and an OMT prior to attempting access, is provided with an optimized
opportunity to receive both messages prior to timing out.
According to stll other exemplary em-bodiments-o_f the present 'invention,

30 messages which may cause mobile stations to request access, such as-the REGID



so that a nobile station which desires system access, and which needs to

receive both-a CF and an OMI prior to attenpting access, is provided
with an optim zed opportunity to receive both messages prior to
timng out. _ According to still other exenplary enbodi nents of

the present invention, 30 nmessages whi ch may cause nobil e stations to
. request access, such as the REA D

5 and REAQ NCR nessages, are tr'ansmtst ed toget her in an OMI and in an
appropri ate orf@rRECINGRtm é' ax‘eetﬁdn%ﬁﬁ@d' t@ébtﬁértﬁriﬁtéw gninl 4 Nated.
BRI EF DESCRI PTI ON OF THE DRA The foregoing, and other,

obj ects, feat (APPEOPsiatE onden 5o é@é@htﬂl ltea’éﬂ?ﬂ%@mﬂpfs are elimingted.i on wi | | be
more readi | y under st ood upon reading the follow ng detail ed

description in conjunction with the drawi ngs in which: Figure 1
Il lustrates a conventi onaBRIEF'DES mugy DN OBI'THE -m;.v phgnnel
havi ng interl eaved A and B _streans gure 2 depicts

convention@l trans ks faspeqing, rﬂ@s‘&@@s°mféhfwm§émmges Ofybc prosesicess

and a resulti vRLah
access as a rggu &ogf suc h{(g’onvent"f'ona tran@ SSI Oh%éfﬁfomﬁemﬂed Fi gure
3(a) |IIustratmcnpdoxrsﬁcammepbammm&';dmwmgsmwhxch Figure 3(b) shows a

second exenpl ary . including.a REG D nes Fi gure 3(c)
shows a third. execrrﬁ'r‘&“y’ g!ﬂ“%"ﬁ I %Eﬁﬂ%@ﬁl“ °faf°%§‘§ﬁ‘g‘t?°1

Figure 4 is a m@@%&g@&@g%ﬁ registration behavior in
conventi onal systens; Figure 5 shows exenplary OMI streams

accordi ng 0o an exeﬁwuatr 9 depicts convertionshtransmissioa ofr messagesiwhielntaroguse

Figure 6 is a [ W e fration avi or resulting
from usage of &?%Drﬁof’%fg 3‘9@8%@%‘&&%&%%%&8@%” 'Hﬁt’/l‘@fﬁ $3hpns a afiempt
access as a result of such conventional transmissions;
Figure 3(a) illustrates a first exemplary OMT;

Figure 3(b) shows a second exemplary OMT including 2 REGID message;
15 Figure 3(c) shows a third exemplary OMT including a REGINCR

-

message;

Figure 4 is a graph showing an expected registration behavior in
conventional systems;
Figure 5 shows exemplary OMT streams according to an exemplary

20  embodiment of the present invention;

Figure 6 is a graph showing an expected registration behavior resulting
from usage of exemplary embodiments of the present invention; :

Figure 7 illustrates a timing relationship between a filler message and an
OMT according to an exemplary embodiment of the present invention;

25 Figure 8(a) shows messages from a base station to a mobile station and
registers in a mobile station according to an exemplary embodiment of the
present invention; ,

Figure 8(b) illustrates an exemplary REGID parameter as it varies over

time; and



Figure 7 illustrates a timing relationship between a filler nmessage and an
OMI' according to an exenpl ary enbodi nent of the present invention; 25
Figure 8(a) shows nessages froma base station to a nobile station and
registers in a nobile station according to an exenplary enbodi nent of the

present invention; Figure 8(b) illustrates an exenplary REG D
paranmeter as it-varies over tinme;, gnd ‘

6 Figure 9 represents a block diagram of an exenpl ary base
station and NMEghre Bhephds@its a block diagram of an exemplary base station addETAlI LED
DESCRI PTI ON 5 Many of the following, illustrative enbodi nents are
descri bed i n treghils station. AVPS (Advanced Mobile Phone Service) or TACS
(Total Access Communi cation System, however those skilled in the art
wi ||l appreciate that t hese enbodi rrents are exenplary in nature and

t hat the present I nvention can [PET/ Nny radi ocomuni cation

syst ens. ng j.ongd ove N F I’OVI des, various
functi onalﬁty i ncl LMP%"ng‘fIOhB‘XﬁﬁgngP %@&H b"ﬁ‘g’ﬁ
3(a)-3(c) Iilunﬁig*t@dw@édhﬁhbﬁ@bhm&) orTAcstae&m;&& the FOCC whl ch

shoul d be referred to 1n conjunction wth fol | owi ng di scussi on.
Therei n, the fGbmmunivgtibmBystemyrhowgserdthose skﬂled in the artspthappresiate that

DR o OV BRReqBSaRas i Bl i Pifire Mdinal e prgns qugpton B Lo

update an '“te;g}ﬁedrtﬁﬁh Hcﬁéédﬂﬂnﬁxﬁ&iﬁ%h%%stérﬁsthe nobi | e
after each regi'stration --- A paging request.

REG D-- Cdfrent val Ae mentionedyabayecthe OGS providaes m&@wm@mm&vdm&
paging and overhead messaging. Figures 3(a)-3(c) illustrate hypothetical message
streams for the FOCC which should be referred to in conjunction with the

following discussion. Therein, the following labels are used:

SPOM —-- System parameter overhead message (e.g., SID, DCC, NPC,
15 - etc.)
CF Control Filler _
REGINCR -- Used to update an internal registration reglster in the mobxle
after each registration.
PAGE-—- A paging request.
20 REGID-— Current value of program clock used for periodic registration.
OMT-——-- Overhead Message Train

Note that in Figure 3(a) the OMT includes two SPOM _ﬁelds, whereas in Figures
3(b) and 3(c) the OMT also includes a REGID and REGINCR field, respectively.
These hypothetical streams were selected in part to emphasize that not all OMTs
25  will include fields, such as the REGID and REGINCR, which directly or
indirectly cause mobile registration. The omission of such fields from some
OMTs helps to avoid overloading the FOCC, but also has the effect described
below of tending to intensify the clustering of access attempts. Another overhead

message which will have a similar effect on mobile access attempts is the system
30  ordered rescan command, whereby all mobile stations locked on to the control

channe! are commanded to scan all paging channels. Some of these mobiles will,



OMI--- Overhead Message Train Note that in Figure 3(a) the OMIr
i.ncl udes two SPOM fiel ds, whereas in Figures .3(b) and 3(c) the Ovr
al so includes a REG D and REA NCR field, respectively. These

hypot heti cal streans were selected in part to enphasize that not all OMIs :
25 will include fields, such as the REG D and REA NCR, which directly or
indirectly cause nobile registration. The7onmi ssion of such fields from sone
OMIs hel ps to avoid overloading the FOCC, but also has the effect described
bel ow of t endiaftgr performing dhe (es¢ane disconer dhat theyohavs catesed amewnyystem pnot her
over head S | | ke )’eg]s?m ym | ar effect on nobile access
attenpts is tﬁ%n’g%s emgmg@l&&gir%dig?tgg@r scaﬁbd(;ﬂomrand, whereby all nobile
stati ons | ocked on The ONMT isomdnsolitted periodicaliy entisd FCE.c Fomexataple; in scan al |
pagi ng channel s, Q0 f _these npbiles w LI, e s

7 after ‘prgéggn tlﬁémf'é‘&’é'gﬂ,“w&éﬂe’r sqepads, while Wa%%nf@r ed a new
systemor 5 st:5@5°d &fMflsFof OMT dranSi@issibR efery .63 21925 &@bads. atd &dhventional

The OMI is transmtted periodically on the”FOCC. For exanple, in AVPS
the OVT is (r chysteinsithelacnessselatod fields cam bo tansmifpd i ther OV adjbesas,

standard calls_far t,ransm Ssj e 65 5 nds, .

conventi onal m&%&%rsr@?}ﬂ% op Eféc g@?@s Sif&g%(xg%gge 'fW811"d§‘ @?ﬁﬁ%@&jﬁ %#ngﬁ“fet (‘é‘d I n
the OMI in adjPgehbs the effect ob iftédstfpingthctdse aflempts onhthe RETT after trxanpl e,
Wrd A and Wrd B of Figure 1. This has, the effect_ of intensifying

access att enpt@ansmission fumerofithese registration-related figldsionsthe FQCGes of t hese
ess atten o . nalye i ght
aer i cacddt neRbfRely, % el gl cridencd the rofiSGRIGH Sifabior Traptph el 1 07

peaks corr espoRigub®4 wiigeéin thepédky coakipond ng titries shortly followimgnthesi on on the A
and B streans of the FOCC of an access-re{j&t %&eld, E[S%gh fﬁé a
syst em or-der edtrrssussion on the A and B stregms,p ﬁ% Of ARFrhsy T disient s of

t he present iny&gtds?syswv%y&rmd _access attenpts are spread out by :
desynchroni zi ng the transm ssion of the access- related fields on the
A and B streans of Ateordd@o eerplasy leobiodignesssaofthe present inivéntipn; hawever; hi s

(liltoﬂcg%' Hor t Bgeess att.empstlsJ %Peo%arezg gttxt bay &%%clargr{lz%g ﬂ'xestrlar{]s%'x(aigsgc?ndof H{[eoac%gs%-r y

related fields on the A and B streams of the FOCC. The following example
illustrates this concept.
Suppose that a REGID field is inserted into every Nth OMT. For the
purposes of this example N = 3, however those skilled in the art will appreciate
20  that N could be any number depending upon the desired frequency of
transmission of a particular message. This example is illustrated in Figure 5.
Therein each of the blocks on the time axes represents an OMT, however only
those marked with an "R’ include a REGID field. Note that the REGID field is
inserted into the first and fourth OMTs in stream A, but into the third OMT in
25  stream B so as to spread out the times at which mobiles listening to the A and B
stream will receive the REGID message, respectively, and the times thereafter at
which these mobiles may attempt to access the system.
To maximize separation of the transmissions of REGID on the A and B
streams, the time between transmission of the REGID on stream A and
30  subsequent transmission on stream B should be TOMT/2, if TOMT is taken to be



purpc;ses of this exanple N = 3, however those skilled in the art wll
appreciate 20 that N could be any nunber dependi ng upon the desired

frequency of transm ssion of a particular nessage. This exanple is
illustrated in Figure 5. Therein each of the blocks on the tine axes
represents an OMI, however only thoge marked with an 'R include a

REG D field. Note that the REA D field is inserted into the first

o sproad out  PRears pESATbAeRY kb hRibd Sy b e beldiipg Rerlpga™ © °° °°

stream wi || resgtane THN iRl thBSﬁmE@ meas[ineitngahy ficRind eves NtHT@MT on
thereafter at whi ch_t hese nobil es % attenpt _to access the system

To maxi mize sef8f aiFsasm apd W@W&l‘l’é@ﬁ ons therpthesrstregmyy Blayveven awbera AN isgodd,

streanms, the tiLgg BRlAEEB1 | &{55{“ ?El%hﬁ'g S d..30
subsequent transm ggl on netts &E'o ,%lyfénf%%FM%@n to
be S  respect to the other strwn in addition to inserting fields as desGribed for thé he ti me
period between tra m_ssji on, of OMTs copt ai ni ng RE n a . . Stream
If Nis even, ﬂs I'Q%’:?ﬁgtuf% ? F‘"F ﬁ%a”feﬁl&‘g]?/wmnbn
one stream andmszfeamml mﬁambymm&armﬁs WP PR P WRKH denbih

a

as in the exanple of Figure 5 one stream can be shifted by one-

with 5  respedt is shiftedeonerhadf OMT behind strealiR ootheitimé axisr REGINCR sisteas
descri bed. for ev, C sane .t of evenly
separ at ed REG Bﬁr gh ok agxﬁ y otiet ﬁé}‘ﬁs \gﬁﬁhzqa&rc{éreggy Pi Fﬂ#&ﬁf 8By the
dotted |inHs i mdbilgustaions wmmdameaaémrs gdrl Beifieated in a Aimiifar SRinheLd As
one-hal f OMI behi nd streamB on the time axis, REG NCR, system

ordered rescan &t g m&trngfmeqwcwwelnwﬁe@ﬂdmém ﬁ?@ﬁw offset y cause

10 nobi | e st hifd! t W qc e

simlar manner%ggﬂ% lHﬁdggu FE transm F% ?’Eg 1(%1:2%?%}5%%&%1
fields in the ahahaegmphrufﬂhghrefﬁ sHote that the peaklsdn Psgu'ré bete tewercind more
regi stration behavi or exa refl ected in the

|.d, .th t
graph of Fi guré‘“@’erm%g’lfjﬂmmt‘?\ ‘%5’@%\ §°|°H‘Pge € feagire of HhifcPressRy imysngion

nunerous tisn thasead Bn@&ﬁ@dnstﬁo&meﬂslséﬁﬂmtfeature of the present
i nvention 15 that | oad on is Mmre evenly spread out.

Al t hough the foregoi Ngh@zbrfb‘# émygmsmmﬁmy efesidirnent depicts a |
desynchr oni 2at g3 ol Lie. ST SHE HASHVRerEhn UohBir A 8PSl A SRS 120 B

are

separated by a maximum time period, i.e., TOMT/2, those skilled in the art will
appreciate that this particular separation is not required to implement the present

20  invention. Rather, any separation which more evenly distributes access attempts
by the different mobiles listening to the A and B streams is contemplated. For
example, the larger that N becomes the less necessary it is to achieve a
maximum separation in time between transmissions of similar access-related
messages on each stream.

25 As illustrated in Figures 3(a)-3(c), systems transmit control fillers (CFs)
when there are no other messages, i.e., paging or overhead, to be sent.
However, these r;\essages are not fillers in the sense of carrying no meariingful
information. In fact, the CF messages can include, for example, transmit power
level commands, extensions to the digital color code (DCC), location parameters,

30  authentication parameters and commands for mobiles to receive an OMT prior to



separated by a maximumtine period, i.e., TOMI/2, those skilled in the art
wi || .appreciate that this particular separation is not required to

i mpl enent the present 20 i nvention. Rather, any separation which nore
evenly distributes access attenpts by the different nobiles
listening to the A and B streans is contenpl ated. For exanpl e, the

| arger that N becones the | ess necessary i1 is to athieve a : maxi mum
separation in tinme between transnissions of simlar access-rel ated

messages on edTPLAg systemsccess. Thus, imasome pysiemsa mabilsstatiqpumay bg( a) - 3(¢),
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pover O 1 Wi A M O ISP £ GH FESRRpSH © BBE SBbaBof D)
| ocati on pgr angiaéiple, iRAMPSUhRtithE petibd s PIERHE LA fn PAESCRIVERE pefibd is

nobi l es to receive an OMI prior to _ . .
9 at t enpl3Itigmillisacondsa cHetbe CFrpemmands the mobile ¢o alse receivsizn OMT at i on

may be required to receive bot.h n . 0r

T e g o R Bl oty 2 b E 300 e BT AL, W
predeterm ned gxdiplo,CAMPS péovides a 1.5 sewdidoperiod HRE TACI piolides 0K 9 lsecdnCc el Ve
a CF nessage prigQr to tim.ng out. For, 5 exanple, in AWPS this tinme period
is 1 second anberiod. TRince s @rg Hapsmifted, betwveen 0.5 andsh:t seqonds LAMBRALT 11t he

CF commandg t hg g5ohl4! £25 ?gﬁkﬁ? &xﬁggﬁifs’ehﬁ% tpﬁltcgtiaé@{ xlegéiv{:, _%e%{)éreﬁ Phdd9

access, a tine period 1s S0 ‘est VIt

exanmpl e, AVPS BrOMTdaturing khé period aliotpedr foo thisactivihCS provi des a 1.9 second
period. Since OMIs are transmtted betweeig&g.S atgd l.1 seconds (ANVPS) or 10
0.65 and 1.25 (TACS?«,*%HE’ BF MesSsags, HRRFMIKSS, Oxey e, Air Antetfage, dhe OMbdadeen 1

and 3 OMEst gl rdciel o;n;?{y' O il hebiledatd diehtb SoRhidnél iterference,
Li ke any other nessage transmtted over the air interface, the OMI rmay
not be recei veRayligiefadinghpr ahy ofaipluralityt of adyarsd genditonsdhatadioel
interfere , . Rayl ei gh fading, any..,of llurality of, adverse
condi t 1 onstt hatPsmisgots ma¥, it Tt he Hobye sliebiies ot pronérly Tt an
station does n@MIY *ilkinl the peieterirmd time periédVior whik Attivityh) theprheatesssri ned
time period for this activity, then the access

attempt fails and the call is blocked.

To minimize the number of calls which are blocked for this reason,

according to another exempiary embodiment of the present invention, the CF

20  message is sent either immediately prior to the transmission of the OMT or at
least within a predetermined time period before the transmission of the OMT so
as to maximize the number of subsequent OMTs to be transmitted before the
mobile station will time out if an OMT is not received successfully. The
following example demonstrates this principle.

25 Assume that an OMT is transmitted every second in an exemplary AMPS
system. By transmitting the CF message (0.5 - the length of the OMT) seconds
before each OMT the system will ensure that each mobile station which has been

" commanded to receive an OMT before attempting to access the system will
receive at least two OMTs prior to timing out. More generally, a CF message

30 should be transmitted X seconds before an OMT where X is defined as:



atter}pt fails and the call is bl ocked. | To m nimze the nunber

of calls which are blocked for this reason, accordi ng to anot her
exenpl ary enbodi nent of the present invention, the CF 20 nessage i s sent
either imrediately prior to the transm ssion of the OMI or at | east

within a predetermned tinme period before the transm ssion of the OMI so
as to maxi m ze the nunber of subsequent OMs to be transnmitted before the

nobile station will tinme out if an OMI _is not received successfully. The
fol | owi ng exanpt & (@A NS ar(@exienath gt OMED & x (period between OMER iwhere:hat  an

OMI is transnmitted every S6c ng_l.n I y
transmtting the CF nessage ? th% ﬂmﬁw for?%ié&m of
before each OMI t he syste e ach bi | whi ch” has
been 5 commanded to ’%“6‘&‘ %sd@f'b ot "gi g“zﬁ@h&?cess t he
systemw | | recei vpeg@.at | east Céﬁ_s b 9%"&’85‘}( g Bem: More
general ly, a CF nessage tT S ﬁH%C%%YQ)QMEn oMr
where X is defined as: . transmissions; and

10 X = (max time) b = leagest integen that kegs)X positive. ( peri od bet ween ovrrs)

wher e: max time = the maximumtinme period all owed for
reception td An example scrves to illustrate this genepalization. CNotd thatitheQivile
max | ength of C]\/I]'.=1;£5|e rrgéi. &gth of anC]\/Il'S : :
used/ expect ed iRFNQdy Wystratedip Rigure oy qre purely exemplary and that the,presefd bet ween
OMI's = peri od &ﬁf‘dﬂ

transm ssi ons; Qﬁb i¥applicaic é%ﬁaﬁuﬁn%faggte pleﬁl?(‘esgan F}Fat keeps X
positive. 10 ume line ﬂlus&ratgmsqﬂam ofcOMIs with thelnugtbesst dirdclly beneath the

general i zation t.ha e. ripd |IIusr ted in Fgure 7
are purely exengpgt’symgﬁﬁ&? E't Wcﬁ?‘é%g‘fﬁgo ﬂa‘Frﬁ%’ﬁP cﬂ?ﬁgurg&mim%am e to
systems hat$ng @hxiefunt | 'léi%vn_ef bﬂ)@MT |1§\0 B s86nds.” The Tt measurdmedP Lihé Bfectly
illustrates a stream of s with the nunbers directly beneath the

OMTs i ndi cat i ngbenisathrthe Sigpecking incFigureal demmonsirates that theaxsmplasy timeghatwedh t he
15 maxi mum | gaath: 8F oheT BhshftsiBnisSEEPL IlSndsI Mend lowit MBATYLEEEL. | | Ne

directly

illustrates that the maximum period allowed in this exemplary system for
receiving both a CF and an OMT is 1.5 seconds. Using the above equation then:
20 X = 1.5-0.2 - (1)(0.85) = 0.45 seconds.
In other words, the CF should be transmitted at most 0.45 seconds befere the
transmission of each OMT to ensure that the mobile station has the greatest
possxbxhty of properly receiving both messages.
As another example, suppose that the time between OMT transmissions
25  was 0.65 seconds instead of 0.85 seconds. In such a case:
X = 1.5 -0.2 -(2)(0.65) = 0.
Thus, the CF should be sent immediately before the OMT in such a system.
As discussed previously, several parameters or fields which are
transmitted in the OMT effect registration. In AMPS and TACS, two of these
30 are REGID and REGINCR which are used to control the times at which mobile
stations register in systems using periodic registrétion. The REGID message is
periodically broadcast, for example every four seconds, and includes an

indication of a current system ume kept by a system clock, which can be



beneath the tine line in Figure 7 denonstrates that the exenplary tine

bet ween . the start of OMI transm ssions is 0.85 seconds. The | ower
measurenent |ine illustrates that the maxi mum period allowed in this
exenpl ary system for receiving both a CF and an OMI is 1.5 seconds.
Usi ng the above equation then: 20 X=1.5- 0.2 - (1)(0.85) =

0. 45 seconds. I'n other words, the d:l should be transmtted at npst
0.45 seconds befflefiehids, for example, 393" EohteP Hafihe & HalbiMbelvRef OS24 3L ¢ he
nobil e station S the greates possibiTity of properly recei-ving
bot h nmessages. Periodic registration iAdisethtnt éetermine which, mehifepsiatéons imtan tainea. ddene

bet ween OMI transm ssions 25 .was 0. 65 seconds | nstead of 0.85 seconds.
In such a case*"‘::nt“"“ﬁaﬂy pamcular>gtge.1_'lgxu§, ﬁcg n;(i%gﬂsb_txgg)mp_org_at eeg Thus,

the CF shoul d BfeS8R] foremsiphé evety 2676130 nlifuddMb the system. a system
As di scussed previously, several paranmeters or fieldS which are .
transmtted i n the Sicedrgistationetsoptional, the. syptlemammdicates do theasobilesationstifiese

30 are REA D ' t I i t.nhich
Tobi | 6 S B Pl Al AR ODBOH! Aol P Barimitile " 1
REG D nessage infessage fromphé basti eaidny8hinothd SPOM indicatinganidtieeradtaioy f our

seconds, and incl.udes an I ndi catign of ,a.current systemtine kept by
a syst em cl ock Iegistrationdis psgb by the system to the mobils) stations otor ekynpleMifiZe 2sas a

counter having; m, y@ﬁg 0 xa [ s i A A EXTREG
registration is?ﬁ‘tﬂggé@ to @g%er 'eA\Nﬁlg{:% tﬁr{onﬁ)ehcem&si%ttﬁ’ofr%%%\rhgg area arGe

active at ¥y pmaonter 84dn Rigure 8(I)h irs thecmobilensidtidnecontrals whew mgistratiomis r egul ar

intervals, for ex | e . ever Q,or,.30 mnutes,, to the system 5 ..
Since registr atWSﬁ%gBﬁt@%&?,ﬂ? hﬁ’é)}g’mci‘ﬂ@ﬁtﬁ‘i Boset B}If‘ﬁ% ahSPe dnilitly  ons

i f . they shaigaflzatRm, HUE rdnRfh$ StbAddi {Rthé Hideile When T mobile & td ofred by
transmtting a - nessage fromthe base station 80 in the SPOM i ndicating
whet her or not Theysystanusensis a BEGER anessagerwehicly typically dneramentstits) e

uner 0. | ndi cat BEOR GRL By b B qusera il b sy o W REGR Thessihes ™ 7
the nobil e)statiean Ot REGIDVAlGOEReEd! dral eftal to the stoRd fruniseid iayichioa!
nobile. This numeric indicator is set to zero at sone initial .
S e.g., the value of NEXTREG counter 84, the mobile station will register with the
system. If the registration is successful, then the mobile station will calculate the
next registration time, NEXTREG, as REGID + REGINCR where REGID is the
last received REGID value and REGINCR is the last received REGINCR value
20  orthe deféult REGINCR value. The default REGINCR value, e.g. 450, which
can be stored at memory block 86 in Figure 8(a), is a value which is typically
greater than the REGINCR value broadcast by the land system.
| Since the maximum value of REGID is a finite number, e.g., 2%°, REGID
will cycle through zero at times. This is shown by the graph of Figure 8(b)
‘25  where it is illustrated that, for example, this could occur every 1-2 months. This
could create problems when the mobile station’s NEXTREG value is close to
REGID's maximum value (e.g., 2%%. For example, suppose that the mobile
station fails to receive any REGID message that is greater than NEXTREG
before REGID reaches its maximum value (e.g. 2°°) and REGID subsequently
30  starts over at zero. The offset between REGID and NEXTREG creates a



initialization, but remains stored in the mobile when the mobile is power ed

off. The system sends a REGA D message which typically
increments its " REA@ D value, i.e., the current systemtine every tine
the REG D nessage is 15 sent. Once the REG D val ue exceeds or is equal to
the stored nuneric indicator, .e.g., phe value of NEXTREG counter 84,
the nobile station will register with the system I|f the registration
i s successful, smhﬁonmréhybﬂ\ &jualifyan bai satisfied| for regisratibe cannot benext

reglstratlont EXTREG, as D + REG NCR where REG D is the -
| ast received ESE\I lﬁ%ﬂ&ﬁﬁl &Eé%(ﬂ*qeé #ffeto itspeak yakie jp @ RERNCRWPal ue 20

Can be Stored at oy SRy i 8vEEpE: boreutll sidiaCoy Broligiigd O

typi-cally mnwymhmhwhctdﬁcmuummcummmme b&NEDHmd

o5 2ferr], Mty vaide Sp0M EREBROE AR, neciadiian ofd it < Shown

by the graph OEq\EtﬁHrﬁo%tkhgﬁﬁoffsdm&rlﬁc Imacm éibdindtivad Lairfehat coftpst €xanpl e,
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(e.g., 2[err]) e t, ation fails
to receive any ﬁE&E B&ﬁegg}s?{fgeoﬁﬁggf)?%%@art eﬁmﬁ%ﬂtﬁmor ﬁaé'lai)f"’e
REG D reac hes IREGIDaX RIBGDGCGRI&- G¢ tign tBE @iobllg s@tich 154 DEENTREG With30
starts ove{ ero. The offset between.REA D and NEXTREG creates a

12 9uat Wépwm ity to be satisfied for reglstratl'on
cannot be sat i Sl mxé‘}nalyed%%}coﬂ{ETchL 55“%1@ E}*fit%l% RaGK%HlE. Rak

value in a nmonth or two y 1s overcone in

convent i onal syisﬁﬁsuklcbyrqoacmalm caypsad by the @asistesdyechegk phovidedvyecenveingonabbi | e
station conpares_the vaI ue, of wi.th the value of REG D + REG NCR
+ 5. The additi$HCHF ARProgehes FﬁvﬁEarXJ pcnog’xgdgﬁ Wﬁ“a%%\ﬁéa@ﬂegmpmﬁ? that the; :

the REG D cl ocknétfilevéeaivbntidel Scadfadloviinde.g., 450) ﬁhmm’m&fﬁr&t herw se
may cause unnecessary registrations when a mobi | station noves from

one cel | t& andegisration; andteRESeivs gxrm@qur&ﬁﬁmcﬁqabx afpfor exampREG D +

REGINCR + 5, {193 e IRt gﬁ.aa&f%g Qoiisdtdnel FRER G sHIEEA BRI idflcate 1A

greater of 0 an
NEXTREG is indeed greater than REGID + REGINCR + S5 (assuming that

REGID has increased by less than 220 in the meantime). Then NEXTREG will

be reset as described above, for example to zero. Accordingly, when the
20  equality which determines whether or not registration 1is to be perfofmed is
evaluated, it is likely that REGID will be greater than or equal to NEXTREG. A
second, and unnecessary, registration will then be attempted by the mobile
station. |
According to exemplary embodiments of the présent invention, this
25 difficulty is overcome by transmitting a REGINCR message followed by a
REGID message in the same OMT when the value of REGINCR differs from,
e.g., is less than, the default REGINCR value. In this way, consistency checks
will not be deceived into resetting the NEXTREG value so as to induce a double
" registration. Another solution to the aforedescribed double registration problem

30 s to adjust the transmission and/or the increment rates of REGID so that the



Wil e this may overcone the inmedi ate probl em descri bed above, other
difficulties are actually caused by the consistency check provided by
conventi onal systens' approaches toward periodic registration. For
exanpl e, suppose that the nobil e station uses the default val ue
(e.g., 450) for REGANCR at a first 15  registration and then receives a
transm tted REG NCR val ue of, for exanple,i3s 225. I n such a situation,
t he consi stency check descri bed above will indicate that NEXTREG i s
i ndeed greater ufahﬁmnBE(EEGIN(EEGhI\ERvﬂi dwagsbel pieagr tihntor equal toFﬂiadBfms

I ncreased by less than 220 in e meaptime). Thep NEXTREG wi ||

reset as descrlﬂm\)@lmfoﬁn ¢ 5ORSAERCY & ‘?f*r‘ﬂ‘i"ﬂ@l“?t faihaalelyne 20
equal ity which Eﬁn&‘i{ dis
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NEXTREG. A secSmné thamdesmhmwaﬂmrmheeapphe&mtmrtypcbf t hen be
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transnitting aiRR6 pieRe fndl oAhRtidMssfon. For Wmm&m&the
same OMI when tlhe value of GINCR differs from P g., is less than,

the default REchqmml el summm@fmympbmwmgmynlbnewkb; providedu Thosa ot

regl ot rat on | AREOR AR LB R e i e el i B B ROBRRT o1

probl em 30 Issﬁﬁbnaéﬁnﬁghmhbﬁs usaaam)swmdand/or the irncrenment rates of
REG D so that the

Ei r ?nslm t t edO REG NCR Elallfﬁe9 weprEseats i Plock diagram of an exemplary eakiviar fi‘@blllﬂhe
= | .
etaul t Egdggjgﬁgggt%ﬁseiﬂ cﬁ{)ﬁiug%t or{erla‘?n | ﬂﬁéorf 5? ?f?néé Pr%@ﬁ fnybd not

fail solely | y receive a
transm tted REGvhicR cdnlb¢eused to implement q\eSoqegangha‘hprsgmt shbmmntéxempmy be

STati on or o PestaRen KOS A TapRe 120. e Farmodiodr Pk FPGRrHne to
this discussion ULRO$HE “ﬁﬁchcﬁ'&hﬁ&%etﬁsme MSC 14@%% tudn &1 ef
sumary of exen‘Bﬁ ar ym%truct ures wll now be provided. Those skilled
in the art 18 | | commediet yto alpmpddxmtqhh@utelcnhhm n¢twork froashewn)and/ or nobi | e
The base station 110 for a cell includes a plurality of voice channels
handled by voice channel transceiver 150 which is controlled by the control and
processing unit 130. Also, each base 'statio.n includes a control channel
transceiver 160 which may be capable of handling more than one control

20  channel. The control channel transceiver 160 is controlled by the control and
processing unit 130. The control channel transéeiver 160 broadcasts control
information over the control channel of the base station or cell to mobiles locked
to that control channel. This control information can include the OMTs and CFs
as described above.

25 When the mobile 120 first enters the idle mode, it periodically scans the
control channels of base stations like base station 110 to determine which cell to
lock on or camp to. The mobile 120 receives the absolute and relative
information bfoadcast on a control channel at its voice and control channel
transceiver 170. Then, the processing unit 180 evaluates the received control

30 channel information which includes the characteristics of the candidate cells and



station configurations could al so be used. 10 Figure 9 represents

a bl ock di agram of "an exenplary cellular nobile radi ot el ephone system
according to one enbodi nent of the present invention whi ch can be
used to inplement the foregoing. The system shows an exenpl ary base

station 110 and a nobile 120. The base station includes a control and
processing unit 130 which is connected to {ye MSC 140 which in turn is 15
connected to the public switched tel ephone network (not shown).

The base stati Qiatekhéhes @vhich e€ll thei mobiledstould lotkital The rezkived icortrolivhanad]s
handl ed by voi ce channel transc?i ver éL(gO v_\/ng'sch is controlled by the control
and pr odafpsmation, pet oniy dncludes absqlufe infogmation; concesping {he Gl %ith cont r ol

channel . i ¥ﬁrc'|a ' cBﬁﬁinQ anaikSmiaki @Q%ST "t han
one control 20 ‘Lﬁ‘gﬁztﬁﬁe : %9(%?% C an‘riltel? tl‘aESCEI Q/Qr W%%ﬁt_rol | ed
by the control eifls proximate tprthe eals with which tHe3@ntréhehanneltis aksociatedneThese
transcei ver _160 broadcasts con ormation tl(%ver. t he control

tr.ol i
channel of ?he ¥iacentseehlsiags PR gﬂqy %“mb‘%'tfr}'&smf)ﬁ[ﬂf’é‘g' e primary gogtral;

control channel chafihdiSo GeRirifte if McRé 194 nidfe S@Bbie Ghéidate! Ne OMI's and CFs
as descri bed above. 25 When the nmobile 120 first enters the idle

node, it, peri odi cal | Thesakove-deseribed exemplagy embedimeaisase interidedda best at i ons

| i ke base stati 110 t.0 det oy j [ : SR to.
The mobile 120 ﬁ@‘&%’i‘]‘?v’és‘“taﬁ’e%' &%Qaﬁ‘g“ ri&:uge Vg of the p‘&qﬁ#‘é’rgﬁr%‘tq‘:‘ on
broadcast on a ﬁfé[lﬁté&ht fventie isafapabile of fiatig varstions i dethilehinpleentation
transceiver 170. Then, the processing unit 180 .eval uates the recejved

control 300 ctahewn be dedvedafroBhoMPERPraR Fontaiged harearhy 2 pewsen #lalled 18 ¢ he

candi date cel | s_and TP e gt : sets

14 det er mth egt'\/\ﬁn cﬁm(}:l e\iapa?%nes arxrltc)lbtln eﬁ%nc?ﬁfar eI %ogﬁld%e.d “Frll’é’ ‘?ngggit{‘/eéd
control . channel scope antrspiritraftthe presedt iovengion as defires! ybthe|follewingfajaimat i on
concerning the cell wt which it is associated, but also contains
relative information concerning other cells proximate to the cell wth
whi ch the control channel is associated. These 5 adj acent cells are
periodically scanned while nonitoring the primary control channel to

determne if there is a nore suitabl e candi dat e.



The above-descri bed exenpl ary enbodi nents are intended to be

il lustrati vﬁ"’ﬂl lﬁl"llmﬁumﬂf rather than restrictive, of the present

i nventi on. esent invention is capable of many variations
in detailed 1ndlefenfatfon” 10 that can be deri.ved fromthe description
cont ai ned herein by a person skilled isn the art. Al such variations
and nodifications are considered to be within the scope and spirit of
the present_invention as defined by the follow ng clains. _
15 CLAINEAIMS . 1 A nppthod for periodically transmitting supervisory

messages on a control channel in radi oconmuni cati on system conpri sing the
steps of : transhitt ifhEeH fPéQﬁf‘B‘?“’%‘ﬁbE?%‘%‘ﬁW HECWINgES Msssages on 8 SAntrel

chamel Sy PRSNG| Ao AR SAK SR G £8n

sane rntornma sal ornatl on conprirsrn

system pasaﬁ;&mé@ Rethgds dsdid ueidtslrchafnsl ih panivns eidhhvingCOSErtah tfahhiEiofn
said control channel wthin a predetermned tine period prior to
transm ssitige aid eagh fincdrding substansiakly ithe sameinfermppstion, said infprmatipa comprising
predetermned tinme period,is se Q.a (i1 ze er of..the

Clper vi sorypsatedets e dpdalcndh Ak kan TR € fortiol HBEEn Stivicliogt o
mobi | e 1 eeRhned WithiiPa pRHeteRnifddaiA8 peAS® DFiBE to transmission offeach of $i@ Met hod of
claim1l, wherein said control fillers include information associated with
a power | supdrvisbrynmesdagess wiheseiptthe pradstesiingd dime perind is selcspeasto meayimizesa

3. The nethod_of claim 1, wherein_said control fillers_include )
i nf or mat i JHMLSE OF eFUPBIWROrY, MFsEAsES N@w‘} arg Hpnamitied hefre @dimeque pedod of a

supervi sord?ﬁ%s&ﬁggaﬁqﬁé %nt}&.dgﬁkﬁﬁgxeﬁeéyﬁ em access. 4, The

met hod of claim erel.n said superVisory nessages include registration .-
rel at ed messages. -

2. The method of claim 1, wherein said control fillers include information

associated with a power level at which remote stations should transmit access requests.

3. The method of claim 1, wherein said control fillers include information

associated with ordering a remote station to receive supervisory messages prior to making

a system access.

4. The method of claim 1, wherein said supervisory messages include

registration related messages.

5. A system comprising: a transmitter for periodically transmitting a stream of
supervisory messages on a control channel in portions each having a certain transmission
time and each including substantially the same information, said information comprising
system parameters and/or instruction; and a processor which provides control fillers to said
transmitter for transmission on said control channel, the transmission of a control filler '
occurring within a predetermined time period prior to transmission of each of said
supervisofy messages, wherein the predetermined time period is set so as to maximize a
number of the supervisory -messages which are transmitted before a timeout period of a

mobile receiving the control channel expires.

6. The system of claim 5 , wherein said control fillers include information

associated with a power level at which remote stations should transmit access requests.



5. - A systemconprising: a transmtter for periodically transmtting a
stream ofumﬂuﬂﬂﬂmﬁﬂm ssages on a control channel in portions each
"having a lml on time and each including substantially the
sane inforfatiort, $ai & ihformation conprising system par anet ers and/ or
instruction; and a processor whi ch pﬁ)w des control fillers to said
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super vi sgstgmmesssages which are transmtted before a tinmeout period ef a
nobi | e receiving the control channel expires. - 6. The system
of claim5 , wherein said control |l ers iipclude information assom at ed

with a power Bevel %SY\M?FI:N‘?%PG ‘é’k‘%?ﬂ“o?ﬂd SURSTNIRPTY mfssages 1ngd

request 16 7.
The et Eg%m%gl r}relar%ed glesswﬁerel n said control fillers include information
associated with ordering a renote station to receive supervisory nessages
prior ‘to nmaking a system access. .- 8. The system of cl aim 5,
wherei n said supervisory rressages i ncl ude regi st ration rel ated nessages.



