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S| GNALI NG PERFORVED BY A MOBI LE NODE OPERABLE I N A RADI O COVMUNI CATI ON
SYSTEM 5 The present invention relates generally to a manner by which a
nobi |l e node operable in a radi o conmuni cati on system perforns control
signaling with a network part, such as a public | and nobile network (PLM)
of a cellular communication system Mre particularly, the present
invention relates to apparatus, and an dssociated nethod, by which to
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20  systemns, formed at a minimom of sending and receiving stations interconnected by way

of a commuttication channel, are used to effectuate the communications. Many different
types of communication services are regularly effectuated by large numbers of nsers
through use of many varied types of communication gystems,
New types of communication systems have been developed and implemented as a
25  result of scientific discoveries and technological advancements, Technological
advancements continue, and their depieyment in commmunication systems:
correspondingly continue, New communication systems are developed, and
improvements to existing communication systems are made, as & result of such
deployment, Such new, as well as improved, communication gystems permit the
30 effectuation of new rypes of communication services or the effectuation of such services
in manners not previonsly possible.
Amongst the technological advancements that iave been deployed in
communication systems are advancements in digital communication techniques. Several

advantages are inherent in communication systems that utilize digital commumication



Anongst the technol ogi cal advancenents that have been deployed in

communi cati on systens are advancenents in digital comunication techniques.
Several advantages are inherent In conmunication systens that utilize

di gital communication 2 techniques. Perhaps nost significantly, the use of
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lacations at which the use of a conventional, wireline communication system would be
impractical. Aad, communications between meving communication stations, herein
referred to as mobils nodes, is sometimez also possible. ‘
A cellular cominunication system is a type of radio comtmunication system that
25  has achieved wide levels of nsage. The networks of several different types of cellular '
communication systems have been installed throughout significant geographical areas
and encompass significant partions of the papul'a!:e,d areas of the world. Successive
génemtions of celinlar communication systems have been developed and deployed, and
successor-generation systems are undergoing deploymeit or are under development. So-
30  called, first generation (1G) cellular communication systems genqmlly utilize analog
communication techniques and provide for voice communications using circuit-switchied
connections, So-called, second generation (2G) cellular communitation systems

generally utilize digital communication techniques and provide for some data services.



generations of cellular comrunication systens have been devel oped and

depl oyed, and successor-generation systens are undergoi ng depl oynent or
are under devel opnment. So 30 called, first generation (1G cellular

comuni cation systens generally utilize analog comrunication techni ques
and provide for voice comunications using circuit-switched connections.
So-cal l ed, second generation (2G cellular comunication systens generally
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are specifically, some control procedures must be carried out merely
to permit the mobile nade to be available for subsequent nse, thet is, to be available
subsequently to perform a communication service,

Recause a mobile node is not maintained in an affixed connection with & network

by way of a wireline connection, the mobils node must, in some manner, find, select and

25  become ‘attached’ to the network with which the mobile node is to commuunicate. A
network searching procedute is performed by the mobile node to locate and select the
selected network with which the mobile node is to become attached or otherwise
communicate, Contro) signaling is required to be geverated by the mobile node pursuant
to the network searching and selection procedure.

30 And, once the mobile node Jocates the selected network through the searching
procedure, the mobile node must become registered with the network, Through the
registration procedure, various indicia assaciated with the mobile node are provided to

. the netwark, such ag the identify of the mobile node and the locaton of a home network



25 becone 'attached' to the network with which die nobile node is to
comuni cate. A network searching procedure is perforned by the nobile node
to locate and select the selected network with which the nobile node is to
beconme attached or otherwi se communicate. Control signaling is required to
be generated by the nobile node pursuant to the network searching and

sel ection procedure. 30 And, once the nobile node | ocates the sel ected
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updat e pr @¢edumiesAgain, control signaling is required to be generated by the mobile node pursuant
to the routing ares update and the location area update procedures.
The mobile nade, typically, is powered by a portable power supply, of limited
enc:rgy"stomge capacity. When the portable power supply, i.e., a battery power supply,
is depleted of stored energy, the mobile node no longer functions properly, if at all, And,
25  the portable power sitpply must be replaced or recharged to permit continued use of the
mobile node. User satisfaction with the mobile node is, at least in some respect,
dependent on the lurigevity of the portable power supply. So, efforts are regularly made
to reduce the power consumption rate of the mobile node.
Each time in which control signaling is penerated at the mobile node, power is
30  consurned, and the stored energy of the battery power supply it depleted. While the
control signaling to perform the varions contro! procedures is necessary to permit
operation of the mobile node in the communication system, problems occur when the
mobile node is positioned in an arca of marginal, or na, caverage by the communication



The nobil e node, typically, is powered by a portable power supply, of
limted energy-storage capacity. \Wen the portable power supply, i.e., a
battery power supply, is depleted of stored energy, the nobile node no
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be possible. SUMVARY OF THE | NVENTI ON
SUMMARY OF THE INVENTION

20 The present invention, accordingly, advantageously provides apparatus, and an
assoclated method, by which a mobile node operable in a radio communication system
perfon:hs control siénal’mg, such as pursuant to a network-searching or a registration
procedure with a network part, such as a public land mobile network (PLMN) of a
cellular cofmmunication system.

25 Through operation of an embodiment of the present invention, a marmer is
provided by which to control when the control signaling is generated at the mobile node
for communication to the network part.

Generation of control signaling associated with repeated attempts to perform
control procedures when the mobile node is in a marginal, or out-of-coverage, area is

30 reduced. When a determination is made that the mobile node is uniikely to be able
successfully to deliver the contro! signals to the network part pursuant to a control

procedure, the control signaling gencrated by the mobile node is limited. Power



20 The present invention, accordingly, advantageously provi des apparatus,
and an associ ated nethod, by which a nobile node operable in a radio
comuni cati on system perfornms control signaling, such as pursuant to a

net wor k- searching or a registration procedure with a network part, such as
a public land nobile network (PLMN) of a cellular comunication system 25
Through operation of an enbodi nent of t4{g present invention, a manner is
provi ded by which to control when the control signaling is generated at the
nobil e node for comunication to the network part. Generation of control
signalin j e I cedures
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generation of control signaling associated with the control procedures are
made in controlled manners that are | ess energy-consunptive than required
by 6 conventional techniques. Wen the nobile node is battery-powered.

| onger battery-life of a battery power supply is provided, and the
frequency by which a user of the nobile node is required to replace or
recharge the battery power supply of the nobile node is reduced. 5 In one
aspect of the present invention, the nobile node operates pursuant to a
regi stration procedure by which to register the nobile node in a PLWN
(public land nobile network), or other network part, of a radio

comuni cati on system Wen the registration procedure is initiated, other
sel ected control procedures are stopped or prevented frombeing initiated,
For instance, when a registration procedure is started and 10 control

signaling is to be generated by the nobile node pursuant to the
regi stration



procedure, performance of a routing area update procedure by the nobile
node is prohibited or stopped. Anal ogously, when the registration
procedure is started and control signaling is to be generated by the
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control signaling.associ ate he registrati rocedure. A
det er mi nat i onpfoggjﬁﬁ%g,sgé’??ﬁd' gﬂé\%gﬁﬁ‘ﬁ%,“’h%%? regijeatiop Bpredurs fisatastedandc ont r ol
signal ing hasomol sipabg is e gasfated by e eddbllenode pirthaktiShB gwRidenpart i f the
mobi | e node i $.4dpahk | i C : | ected.l.ogi cal |ayer of the
net wor k part ﬁrs-u.gyhﬁ?crﬁcgn%g‘fdggi@ﬁ%t o&trtl'ggigm%glé%égd’u b_img?resmgeng ed | ogi cal
| ayer is, 8. gPrevenias mrloppaupct thegentios hiemirdeto procaiutvioe pirfommaraeefass cont r ol )
| ayer of the nehwmukdgaiboeddbi@mgPorkatihod gl BhiRalibdRecedddiot ispnal contr ol

is exerted over, vm%gmgfoe\%ermt su isel uent, control procedures associ ated
with accessing  PhEHE: HEFRKSA PP O &voidadd by limiting when the
subsequent regi st r&hdngke Ghopseteoted comirolirtoedpisueeprehitiiad e stdphel, aaRiieo|

si gnal i ng ass@ghakedei L5 S4k t quest s i educed. .If the
nobi | e node is pos_‘?ﬁlonbeﬂ‘pgt %%gg%?%ﬁic}gegéﬁaégsgcipéndshrggipﬁcé’f%“gglgverage,
area, cont?fol ELEHHAN 9L M5 PHel sigpslisrpursent theetbes sderfad|chatralipdotedargd t o t he

net wor k energy-consumption of the stored energy at the battery power supply that powers the
mobile node is reduced. And, increased battery longevity is possible.

In another aspect of the present invention, a determination is made as to whether
previously-sent control gignaling has been successfully delivered to the network part, 1f
25  adetenmination is mads that the previously-sent control signaling has not been
successfilly delivered to the networl part, a conclugion is made that the mobile node is
in an ont-of-coverage, or marginal coverage, area. And, upon such a determination, tiw
mobile node is placed in a limited-access state. When placed in the limited-access state,
additional control is exerted over when the mobile node is permitted to pecform, again,
30 the control signaling associated with the registration procedure.
A determination is made, for instance, that the previously-sent control signaling
has not been successfully delivered to the network part if the mobile node is unable to

gain access to a selected logical layer of the network part pursuant to a registration



part is generated in a nore-controlled manner. Thereby, battery depletion
is reduced while also permtting attenpts to performthe control
procedures to be made in the event 10 that the nobile node enters an area
at which access to the network part is available. |In another aspect of the
present invention, the wait, i.e., delay, period between successive
networ k searchi ng procedures by the nobile node is selectably altered. The
sel ectabl e alteration of the del ay perioﬁ i s made subsequent to

determ nation h nege. has bge he network

part. Through gﬁa%g?%t?%en%c{]ﬁ@c%ii f'[g peW#ﬁ%J ’l”gfcﬁﬁ W@meﬁmv\hl ch the

control signal #gs L) iaa@r@dﬂmmtmnkmatth kuch geamitaiiong agiltiposdonte] | S

generated i's CRELLSPORELRG tY péﬁﬁt%lﬁgmen%ﬁ&uppr&@hﬁ&ta%mmﬂl ac@ssind €1 WOT K
ess

searchi ng procedures_have been performne hout succ access to the
network, the wiFEIREFPHHobemsde. t‘Ad‘dg‘?Y&%‘Em‘?ﬁfmﬁ%F%s‘g’é?q&?Ftaﬁ&F#“PO perform a
net vv]cc)r k  sedr cirbagurp rioaetiurenids, the@hed sigahling E@on;ialwrv&m&ﬁ:hlsﬂbsbdhientwai t hperi od
is, for insta L Lrect ortional to the
number of netvvoﬁk tg{egarc éesﬁ{tﬁaarﬁ{?%a\%&aé rﬂéigo 38 y @B HIBREE A B out
success. And, SAverpecertmh capipuiggalingtthehwouindt bssme@&ﬁlbglehwmd@@di@m@w@rhat fails
to result in ag@a&easg&nay:eaﬁ%;ﬁmQJ;An&om@ﬁnﬁe@ Tﬂ%?aw%w&pm&&ﬂs%h&dpe“ od is

i ncreased, up tQ a maxi mum wai t E’d’r A se rching timer i s used, for
i nst ance, Yiipelsp RETHARE AGRPL [ porf c‘é’% ﬁ’&’tc?Wﬁ’fb"t"l‘FéB@é%ﬁ‘?W}‘ng tiner,
a subsequerhﬁ) nibitWemkob2Snwie antel ket ohieh icess iaBendiigk ponit bvllalad, gnal i ng

associ ated t herew Erhmo&ér Jgeamf'il}e%gasén?% &I roce&hrh%&gée Odbgtwgeeneratl on of

control signaling assoclat or e nby t he

mobi | e node i sﬁu‘é“ﬁﬁtVFé}Ftr"-’é‘& WWE‘?&%P“P@@%@ F"&t’#oéﬁﬂ mdpedenabliodaedntes, ot her
conL rgl p{j oceobamaﬂéhaizaiaum@hﬁc&amypafohwmesm bl toRRIhiBar R R B¢ © )

prohi bited or ot herwi,se st et er ti at the

nobi | e node is %r’%a ehflee&'é\'%%gcaf%%@ﬂ?%eW‘ﬁg 8&9 ﬁ“’?ﬁrf‘g rﬁgﬂl‘s g

conmuni cat ion psyied Svnfreqisacyrinybitich theodetrdl &gqmlha&wbcmmdwlthlthemcm@dc access state,
Wien in the |t AGL8ES1sbMbAed il Bfredsh gsear ching

1eBEd M
attenpts are permtted to bé made by the nobi I's sel ectat%ﬁy reduced.

S That is to "S&prk sarlingerprederes us %W@Weww@“%f%ﬁ%%é@%hl ng -
atterrptsdaL e Sﬁmﬂ& gia:wﬁ:tpmguarpﬁaaegmﬁdﬂgémmﬁﬁgarneamrﬁ;haawkt rol ?I gﬂal ing
generated by the mobile,node suc nt.r ol enefation of the
control si gnal®t R IR IREHES ﬁcfeéseﬁ‘og@“mﬁaﬁ 1}1@5 eaﬁpﬁ%({%t%? &% possible.
Power - cons#hptinopesccibatis difectyl pyopattiond tatbs momitet @dﬂ%ﬂtﬂ?ﬁmhﬁa thﬂt have already

been performed, without success. And, with each subsequent network searching

procedure that fails to result in access by the mobile node to the network, the wait period
is increased, up to 8 maxioun wait period. A searching timer is used, for instance, to
time the wait period. Upon expiration of the searching timer, a subsequent network

25 searching procedure, and the control signaling associated therewith, is permitted to
conynence,

Thereby, the generation of control signaling associated with contrel proccdureé
performed by the mobile node is controlled. When a registration procedure commences,
other control procedures that might be performed by the mobile node are prohibited or

30  otherwise stopped, And, upon a determination that the mabile node is unable to gain
access 1o the network part of the comrunication systern, the mobile node is placedina
limited access state, When in the limited access stata, the frequency by which network
searching attempts are permitted to be made by the mobile node 13 selectably reduced.



5 various control procedures perfornmed by the nobile node is |limted,
reduci ng energy consunption that woul d otherw se occur in the absence of
such control.. In these and ot her aspects, therefore, apparatus, and an
associ ated nethod, is provided for a radi o conmuni cati on system having a
nobi | e node sel ectably operable to communicate with a network part by way
of aradio link formed therebetween. Control 10 of when control signaling
is generated at the nobile node for conmBinication to the network part is
facilitated. ed rec i ndi cati ons indicating
whet her a pri Q,rrgaggesﬁé %gﬁ@rﬂg Oﬁ%ﬁmﬁ?ﬂ B‘sléecgstswgn&?'ﬁrg ST nlgéwﬁ‘ﬂﬁ?é’mrﬁg‘“ﬂ’é’én
successful |y HeesedHseeby b redpse ¢ kaimmt@@w@mmméwdds oper abl e

responsi ve t hetmab&ghisadh coﬁtﬁﬂefg&aaﬁzggy\Q@&Jﬂﬁﬁlsiggghgﬁ.m;[ﬁb@@r{D{h of the radio
conmuni cati on ﬂ'(stecg% cessi %e 15 by the nobi'le no

access-attenpt-ti ne &&F (J‘f”"i’“g1 PEPEE PSRRI Frpksignaling assgeinted Withat i on by
the determ ﬁervmbuﬂogstsolpm&uwsgtefoenédeﬂ teentblle Bfde RAREERS, réMcihh@=REt Wor k part

of the radi o CQuMMEARL LBV W&c& erh%tgémw S%q’t The

access-attenpt-tine selector selects when to ophhs i ssion of a
subsequent contr ol I%‘ihﬁfﬁéildwftﬂwec%ﬁfﬁ[@f&W.tﬂedatitsmteda@&leéss to the

n;at}[/\/ﬁr k part ?fmﬁdmﬁfmnmm&tﬁﬁﬁﬂn%u@é?&t&ﬁw&@ a}@mﬂ@iﬁbd%ﬁé‘iﬂ&{% g][ ,§Ci aE |h on

0 e presen ope thereqf can _be obtainhed fromthe

acconpanyi ng df gnvg\}\{]%ém ?’ ﬂlé gr‘?'g&l?ﬁ%é‘f Fﬁ‘?ﬁ’?‘l"}é‘amﬁ‘é'ihﬁr\ﬂw“t'%% CengPl owi ng

det ai | ed déécrefpihirentfl Btshémpnwemt&y&t p:bafoeiﬂermde rbadhoiaic tofhet he

i nvention, angddyepARPaRaetaChd Iﬁgi; fﬂ:ﬁ&'ngmm 1 Cin PRAWNGS 25
ram o

Figure 1 illust rgﬂes a functiona a conmuni cmf’% on system

in which an el TW‘SWWB&“@%PYWI% e ngf has besp spagdssially Fi gure 2
illustrates a delieaedadme hetivertpas eMelcicMand s c@&eﬁrvieego&immﬁér% kgn of an

enbodi nent of v ent ti,on. ur.e illustrates.,a flow chart
representati ve&%mﬁgﬁlﬁ%eﬁhe&per ﬁfé?mﬁﬁtﬂf”ﬁ’é‘f‘“"’%‘ﬁ“ BelRdt e t he _
enbodi nent Lof hytiee mabdsaede. Mnwentshgrmpteipresentréchpyblt kepdibiesoahart  shown in
Figure 2. Fi Quk@rdinddoh wmea&tmr G@Lsmqnua%e@kc@a oPI0-EE B RS RRbat g&te of the

met hod of op er% ion of an enbodi ment JO resent I nvention. DETAI LED
DESCRI PTI ON of the radio commumnication system by thes moblle node, The access-attempt-time

selector selects when to permit transmission of a subsequent control signal by the mobile
node to attempt access to the network part of the conmmunication system.

:‘:2

20 A more complete appreciation of the present invention and the scope thereof can
be obtained from the accompanying drawings that are briefly summarized below, the
following detailed description of the presently-prefetred embodiments of the invention,
and the appended claima.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Fipure 1 illustrates a functional block diagram of a communication systera in
which an crebodiment of the present invention is operable.

Figure 2 illustrates a flow chart representative of exemplary operation of an
erabodiment of the preseat invention,
Figure 3 illustrates a flow chart representative of exemplary operation of further

30  operation of the embodiment of the present Invention represented by the flow chart
shown in Figure 2.

Rigore 4 fllustrates a method flow diagram representative of the method of
operation of an embaodiment of the present invention,



Referring first to Figure 1, a conmunication system shown generally at 10,
is illustrated, The comruni cation systemhere is a null-user conmunication
systemthat provides for radio conmunications with a plurality of nobile
nodes, For purposes of 5 explanation of operation of an enbodi nment of the
present invention, a single nobile node 12 is shown in the Figure. O her
nobi | e nodes can, of course, be anal ogously be represented. The

comuni cation system 10 is here represen?atlve of a cellular conmmunication
system And, the follow ng descnwngagmp thotassy i be exenpl ary operation

of the 10 communicgt @?’ %}[ﬁj’%&] es ect to an jinplenentation In which

t he comuni cati on 5%/ B oY iPEopEsm. Shermegensdly aviihis| e

comuni cat i onsiftusryisd. e'ﬁwtcmummuousﬂe& HGRRS e 08 edmriRaidsdn SRRk @atSer vi ce) .

I't should be upgedes kRt omhliBic %&g,ﬁ qlur%v%gvtem?bﬂgp%testﬁggt eacsrygngs of the

present invention are anal ogous ypes of
cel lul ar cotmuHPReipmef operaticapg ﬂlawoéiﬂwgt qf tp pesahinadstien, s singlt hebilet ypes 15 of

radi o comrum mﬂemsﬁ%mgﬁ@ergﬁgﬂﬁgn% &rhedi BN dig;b% Eﬁy&r esent

i nvention Igagrﬁrdsf ore, anal ogously al so be descri be respect to
its inpl errent Fp on i N any of various other types of radio comunication
systens, such as, qummmmEWlsWepr%ﬂmmloﬂﬁ&duﬁmr@)hﬁiuﬁmdQﬂ whi ch a
nobi | e node p control nal i ng. 20
The communj cat% IE’J(;%E g%sdtcg%wn?%v 93%&‘;?&65?@ &%%%%?r%’é %l‘ﬁ%um cation
services, Her é"‘B&‘B‘F&%ﬂ“"%W@@W@@F G’F@m@@rﬁmﬂlﬁh@a‘ﬂ%ﬁs‘f@b theslommasication
circuit-sw tchmhuvm mﬁma@w(@btwsyst&pmmm@gw&%mg% %S@ﬁrﬁ;@ ning to such
servi ces, her {ﬁ!mcr{%?a %ﬁ-‘%if’f% ﬂg& i,.s conmurii cat ed between the
mobi | e node 1 a Aet Wor 68?" FYieh &t ey rdemopds ewessdm by way of
channel s_defi rhewva@&qtthmmmgam@mmﬂhenmemmgmxgﬂsam@mmmmm and t he
network part. %Mf‘é&ﬁlﬁ&o&mﬁﬁu&ﬁéd’@ t&n&%lagl f{nwiéﬁﬁﬁtamg @?‘%t i on

systemis ]I%entft?gl e mobi,l e node orvvar anne I ned upon
a forward Ti nFHH CYRyUcfion §’6‘Bﬁ”&e‘€?"’é“t“°‘i a0 gbpdiraenhefthe I?@@é‘ﬁ‘@ﬂt@@ t he

ngzI wor k p?rt carp Gerefoey erabgolslyitso®b deailes witk fesgedo up@@lmﬁﬁgglgrﬁﬁwlof nk 18.

Addi tional si tion to co ni cat,i on s_cont ai ni ng
traffic 30 dg%}ﬁ'Jlllé &gerglbpﬁ%rﬂﬁg d(I:a e UpanTe bﬁ“%ﬁsdwjéwaﬁf“%v‘g?%éﬂyl i nk
channel s. The ceBH#EqabRyaien irgwiith augobil sedsiparfores emtrelhromdass isdudtupo|

signaling is g@ﬂglrsagﬂgg,gpur suant to control procedures that are carried

out, usual I y prepaI(la to.allocation of traffic channels used
20 unication system provides for the effectuation of communication

services, here packet-switched GPRS communications as well as circuit-gwitched voice,
and other, communications, Data pertaining to such sarvices, herein referred to as traffic
data, is communicated between the mobile node 12 and a network part 14 of the
communication systern by way of channels defined npon radio links formed between the
25  mobile node and the network part. Data sourced at the network part of the .
comumunication system is sent to the maobile node upon forward link channels defined
upon a forward link 16, and data sourced at the mobile node is senf to the networlc part
upon reverse link channels defined upon a reverse link 18, .
Additional signaling, in addition to communication of signals containing traffic
30 data, is communicated upon the forward and reverse link channels. The additional
signaling, herein referred to ag control signaling is generated pursuant to control
procedures that are carried out, usually preparatory fo allocation of traffie channels used
upon which to comraunicate the traffic data. Details of the parameters, formatting, and



upon which to communicate the traffic data, Details of the paraneters,
formatting, and 10 other definitional criteria associated with the
signaling can be found in the operating specification defining operation
of the communication system 10. For purposes of explaining operation of an
enbodi nent of the present invention, the control signaling that is
performed during operation of the comuni cation systemis perforned
pursuant 5 to various control proceduresll® sone of which are initiated by

t he nobil e nod : : . k i .systemis
here shown to %é%ﬁ?égﬁg CB%EF?%&I@%&G ltr%ﬁhl Bﬁ)%al%r?g? WW@E‘W‘%&&QM | e not
separately i : s, anongs
parat el y i || {Retificahienydefinme opprsion of thepammupistsion evsivat 1o Fre Humepag 68 gst
?t her Ei hi ngs, b@&ﬁ]iﬂgro@ﬂsﬁcﬁioffﬁ]eriﬂioaﬁﬂsﬁ({oﬁlﬂklﬂﬁzﬁegtﬁ@iimbh”'12 %Eﬁa&xgmbéi \lmg Ff Ei he
orward and reyer. i nks, W e ile node 12. e ic lan
nobi | e net wor k dgﬁflgﬁﬁﬁngﬁ"ﬁ?ggm%{“ﬁgﬁmﬁmﬁ%ﬁ%ﬂ “%ﬁ?f“tpf:%%r?’g‘g%?’fmﬁs base
station coht r @Vuggus contrhizprocedeesatome of whiplaare inittaed bpthe mobileapds L i on of t he
base transceiver stal @RS ' ; AR & d nobile
Bt 14 &%@%hﬁ?ﬁﬁ%&g s %Q%g oy em&rglélug%i‘

network radi o access network IS _cou ) ) 4 to a wde
area networ k (RERRg lapdgmobije petworla (P %&%%&PVWW‘H%W&E‘& thgpubligandy whi ch
t he comuni catinchile aytsbRihduded BmanpiM=LARTs, 538 kgiRteitehatBad @@y | s,

represented to_incl function f a N (CGate rvi ce Node)
and an SGSN (%le':%ﬁu}r%%gé?ﬁgger%%%"?%@@)@”&%“ﬁ@%ﬁ’éﬁéﬁﬁ ig%l by the
GGSN and S®5N pubhpiandypohile netwerk fisther mghdenethtrdehcutrplantidys gsudr asibaee atatigyr
manners. The W HRaRECfaRBIIB K parS td 18kl bRRIES SithAabdtBnQbivEBrbdler net or
ot her packet data . 20 network.” A correspondent node (CN) 28 is coupled to
the wide area HePIRER]Yr eby way of a |ocal area network (LAN) 32. And,
t he | ocal area net ®as publislahnEnebils hemarkiralibecespdwvdrk GrethlddeRivagote f i rewal |

o, ) VO AL GRTLGl BCPLTER A1E AALBdI, ™1

node 12 duri ration o 0 i"cat’r oh, rol
pr ocedur es lar dn gdieh fhgicpymugigntine sy mdenns 1 GSMHERR Lsyethva, thogatawsy ode to
commu Bi cate treftdefied@timiogk iHa fﬁdta@odaaf%@?g:;r ﬁm;i%\ﬁagf@?_ﬂs se&giac N@:[ab?] axsalanpﬁ g;ﬁig es
be- communi cat et P USHrE PR Motk Ao oot Beht R8RSR el ect | on
procedure i s amnefempkdreynsbomtgieiswinde @gioadklurencrsBecause the nobil e node
I's not fixedly conpgokadadfnfndiRlWefeSepdsiani IR tee MU ofubd RbkePid OCaL €d
20 network. A correspondent node (CN) 28 is coupled to the wide area network, here.by
way of a local area network (LAN) 32. And, the local area networl is here shown to be
pasitioned behind a firewall 34,
As just-noted, various control procedures are initiated by the mobile node 12
during operation of the comnmunication system. The control procedures ata genmﬂly
25  necessary to enable the mobile nade to communicate traffic data with the network patt,
and such control procedures must be successfully carried out so that the tratfic data can
thereafier be communicated to effectuate & communication service,
A network selection procedure is an exemplary such control procedure. Because
the mobile nade is not fixedly connected to a network, the network must first be located
30  and selected by the mobile node, The mobile node locates the network, for instance, by
tuning to channels upon which broadcasts by base transceiver stations e believed to be
generated. And, control signaling is generated by the mobile node pursuant ta the-



30 and sel ected by the nobile node. The nobile node | ocates the network,
for instance, by tuning to channels upon which broadcasts by base
transcei ver stations are believed to be generated, And, control signaling
is generated by the nobile node pursuant to the 11 network sel ection
procedure, such as to alert the selected network of its selection by the
nobi | e node. A registration procedure is another exenplary control
procedure that is initiated by a nobil@&lnode. A registration procedure is

required to regi the nobil e node wt t'he sel ected network. Various
i ndici a assocﬁ%@@%ﬁ%ﬁ%%@gnﬁ f’chgsn%\gfg“g\péaﬁwg\?iewgﬂ‘ ‘%Ha fefpenindy 8¢t ed
network to i depgtilepodehe nmobil e node to the network, thereby to register the

mobi | e node W th tRg.AgtWQS M'Q%&Uﬂicﬁ% REAGESHL ' t he nobile
node is aut hq&ti cat g% vvithﬂf?.cﬁe nletwor arglgrgomstlia scg‘ztgﬁj}sﬁf%@étfeé dto be part

of the regi st rAGTATIe Bd5c Adesarationmraseryrr it wgtise forpgieer trmatilenadeithe node
with tine riet v delectedetwabi Veionoiaicid GssbearR tRvmitiia B® arcsovitiedt WOr K node,
to send and r ' uch .. tratfic a _.co ni.cat ed rsuant to
effectuation o eedgiégtgérjn%ﬁ?ﬂé gbtllg%!ﬁ%?éerIfi/“i%g‘é@d?gﬂa%%?e%?weﬁ%’y rgﬁft%tﬁi‘e’at i on
procedure, cortqbdp nadegndiltiengtuiotk. dathentinting prapeduive byrwhich e mobile nadids

communi cat ed t@hbiiRaBekMORKnddddrk a0 korhdRBie CQITMMAGALL DR FUS kMo NET
exenpl ary control rg@gdu es, include routing area u&%ate procedures and 15
e

| ocation updatf WET BT o the mehale persivith e seliieek B mobie i9dgobi | e
node, the 1l0po$ktdmenaatiabidhcdnetvrek mabith @ndhadecdeve bas aichds mifghdatchange. That

is, a nobile n -'EH'H 1.t.lon i n Jrst.location ght travel
to anot her | ocht?lleﬂgrr_]ﬁ:dt e_ot kiéreﬁ?%%%ﬁ%ﬁ%m gﬁ%afn Ilesefvﬁcea%gg%éj%t & routing
area, or anot FEFSIREPIEPsfH sereeiguaineiteenrepdhyehe melileaedsseht to the

net wor k. Wien codfinibdiéittd 6 Qetwbit @arfBithd @mitdABadh kRfein. @ NeW routing area, a
muting 20 area up rc]cedure S g&r ri updating procedures

te out., And,
to update the | ocabl"ByF*OFP oy TR ot drdds FRteea iedroRIpeed s e ct ed
i nt er val s.15Ag&dcationopddting prosidgma | Puedo ihs moliby fisierraichf b ynobileenotim el e node when

such cont 1ol BEssdl i i bl 8t Pilied il AP AntorhRlIENL AL i 0N i

which the PLMN 22 and I'l'e node 12 conmuni cat| on system are

oper abl e pur sty Pesitiored Hadirgiocsion Fpeé avelda padier fatioheThepgerdomigPRS

system the cedtt bt inS sgftddtd 0@y Srel @k hiiHFEdcatal ndc&ﬁ&ﬁnidﬂff&@ﬂttahtaclﬁﬂﬁﬂ random
I n other

opl oment at | ofSi FABHY ST AR PHL T S B0 15 P LEOHHEAR USRI ned f or
t he associ2it edreg opdntpprasaduroin carried out. And, updating procedures to update the location of
the mobile node are carried out at selected intervals. Again, control signaling is
performied by the mobile node when such coatrol procedres are carried out,
In the exemplary implementation in which the PLMN 22 and mobile node 12 of
the comununication system are operable pursuant to the operating specification of the
25  GSM/GPRS system, the control signaling is performed, at least in part, upon random
access channels (RACH#S) defined upon the reverss link 18, In other implementations,
control signaling is performed upon channels defined for the associated communication
system. While generation of the control signaling iz necessary to perform the various
control procedures, such generation is pawer-consamptive,
30 Proper operation of the mobile node is predicated upon the positioﬁing of the
mobile node at a location in which the mobile node {5 able to deliver signals to the
PLMXN and in which the moebile node ig able to recesive gignals sent by the PLMN.
However, the mobile node might bs positioned, or travel to, a position that provides only



system While generation of the control signaling is necessary to perform
the various control procedures, such generation is power-consunptive. 30
Proper operation of the nobile node is predicated upon the positioning of
the nobile node at a location in which the nobile node is able to deliver
signals to the PLWN and in which the nobile node is able to receive
signals sent by the PLMN. However, the nobile node m ght be positioned, or
travel to, a position that provides onlyl212 nmarginal coverage. O, the
mobi | e node m ght t n coverage position
in which the rmbl I e no géel ?Qgﬁeqmb%néda%’\f(ﬁkP%l%amﬁle\{}'e#hg‘%tﬁaﬂnDufofat he PLM\.
In either posi F9VEMES RAsiEioRFHTHE “FFG@R%“I? rodg iFariicBy wsble &rdeliver slatads tatheept abl y

with the fl I\/NMD%e1@1eﬂmmh&9&&ﬁdébﬂﬂoﬂ@i§dhﬂbﬁ%&§qﬂnﬁ%m Mﬁf@ﬁﬁfm Iy
conpleted. 5 ens when

nob |I es sonetines exhi bit
control procedh?ggﬁg’ s‘i%r“t"%‘i? AECRBNbe &Ry ompkfdnpyes to, a
mar gi nal - co¥ er Ggmentiopd nmbilamdeusbmerimes exhilér poitensirvi@n cdnfioladcedugaslomr |
conventional npiilqn gﬁlgb]g:en ;al 04 @F v, AJI=I avoi d
repeat ed gener atleon %@ contro sPéérégﬂg rdgg&a tagtgop& #‘%r mance of the
control 10 protE@EFr®EE-that are initiat ed or ot herW| se carried out,

t hereat, And, sepampﬁu@mﬁtcbﬂientﬁhﬂ%dw@aeﬁcﬂﬁiu \i8 kbt pRivaR alaﬁn@Hoermt ed

during concurrent t| rre er| ods qlw r, generatl on ont r ol

si gnal i ng by tN&IERSE ﬁ%‘a on déﬁ%‘ﬁmgﬁéﬁ‘ig‘i §tW%}ﬁ%8W i"ﬁ’&‘f%ﬁqcﬂf °%9“§‘ﬁlal i ng,

with littlép oprowdured; uhktequ iigatel], of otlenvicemsied butctherpdt eAnd) sepaktetcdronssoci at ed
trol f th

contro pr0C€%H£eﬂuﬂe§m§éﬂﬂ§eﬁlea§s§ﬂé%ﬂﬁpﬁ@%&g%%ﬁﬂ{??&ﬁy%rﬁue noﬁﬁ"i“’%%' no e

battery power 15 supply that y powers 't e results,
necessi tating %Fé“%‘%ﬁ‘i?éfﬁ‘cﬂ‘%‘ é’i")‘zhf’“?"@%%’é’id@l $igh sprowtign & ip cpel acenent t han
ot herw se woul igdakng) @k K&le, of no, BRABUAIYE suctesabl @A EE B a@beiddtPeopi@sent

i nvention, the Rerates I nch better control
i s exerted ove?romﬁéérﬁ%cu“n %ra oce UF e ﬂlvgn%ﬁ rglra?na':'sfsoc B*Cont r ol

si gnal i ng, 1&r esupply thabwpleﬂlmom the Febiksaiodeoesuln umua@gmrerfmu@hbw_ _
procedures, f ofcHafsd dﬁ@ﬁ&&ﬁﬁﬁ@&%@%@ébm&swe control signaling
associated with such oce ures appear unlikely to be deljverable
successfully to thg“’iﬁ‘ﬂ B‘iﬁlﬁ?F fﬁ‘?Pﬁfé?‘tté"rve‘tf’ﬁﬁtt?wﬂbé}eé?dﬂ\m&mtﬁe control

procedures, and ammmﬁrlﬁdx ieGatcemiol Biegpitad ovegwhdnSontp piotditnes aidhbe carri ed

out, excessi ve, Dough egﬂﬁ%ﬂﬁ%ﬂcﬁ?&a %%%Wﬁe?w&ﬂ&ﬁﬁgﬁd%ﬁsmu of

gener ation of eXCeSSI ve CO e{?
20  proceduores, for instance, are better controlled when the control signaling associated with

such procadures appear unlikely to be deliverable successfully to the PLMN. Through
the better control over when the control procedures, and associated control signaling, is
permitted ta be camied out, excessive power-consumption, otherwise caused as a result
of peneration of excessive conirol signaling, is avoided.

25 The mobile nade 12, forming a radio transeeiver, is here shown to inclnde a
transrait (TX) part 42 and a receive (RX) part 44, The ranamit part 42 operates to send
signals upon the reverse link to the public land mobile network, And, the receive part
operates to receive signals gencrated during operation of the communication systern 10.
The signals sent and received during operation of the transmit and receive parts of the

30  mobile node include gignala containing traffic data as well as control signals. The
trangmit and receive parts age each coupled to a user interface (UL) 46, The user
interface includes, for instanee, both a nser display and input actuators, such as an input

keypad.



25 The nobile node 12, formng a radio transceiver, is here shown to
include a transmt (TX) part 42 and a receive (RX) part 44. The transmt
part 42 operates to send signals upon the reverse link to the public |and
nobi |l e network. And, the receive part operates to receive signals
generated during operation of the conmunication system 10. The signals
sent and received during operation of the transmt and receive parts of the
30 mobil e node include signals containidg traffic data as well as control

signals. The tranggm Ezo@fé:%&eeﬁé%iﬁ(cﬁm%g% ot 4R o %g&u@ﬁﬁ%:%‘?mkﬁrg%nyser

interface (ill) 4Q. The user interf i ncl udes, for Insta both a user
di spl ay and i n{Um e ¢ 154 pepeetus 4§ ispvagdonglly eprpisnted jadhaigive. ¥3d, e nobi | e node
al so incl udgs apﬁramaihﬂ&w&?oﬁ:ffofmbdaﬂﬁﬁdioﬁmﬂkm&ﬁa &h@reﬂfn@l‘éﬂéﬂtabieﬂﬂﬁ{iﬂi on. The

apparatus 48 i g . o]y represented i.n FLgure. An t he apparatus
is shown to be&fB %#%L%T ﬁ’fthé/necxﬁr@ﬁ‘all ?%Br?ﬁaﬂ?'é&l? ﬁ%ﬁ“"%&ﬁf“ﬁ?}f %ﬁ’gﬁ"thél?:ﬁ e in any
desired nanﬁer%PPW%‘WéSWW#OWmehmaﬂmfﬂgwhmwﬂmbw el enents of

whi ch the 5 appadaidsSidiy & dOnobk 366, AAE uf ﬁElm%np%BaAtfﬂaﬁft?éea@%g%E’ of

al gorithns execut abl gnab}/ processing circuitry o he nobi I And, In
such an i npl er?éﬁ‘f’gcldfﬁ tIepgl & DoF A Phs pipeessipg ekt o Thefuncgipns of g tvarjols part | at
t he processi ngelokenseid, pfeoubhde iietdnRa i difer nhedsa AnQ W% eplegiBNigercan, of
course, be i j d. the el nts. of .which the
appar at us 48 %E%@I&rﬁggﬂcﬁﬁ&%&?{ﬂﬁpi e; @gehse%‘ﬁﬁ%tm%ﬁ}m%ﬁ%rog{g?ﬂ?@em ﬁuecﬁrmbi l e
node, suchl@0 gt e withig, tgistrydture ofitheetraysmit e irceive pars M adrddns i t and recei ve

parts 42 and 44. The fpRaaeddiscidis i MdMEeSso2 THEIRIMRET2 isdupldd¥g det er m ner

52 is coupled to., recelve.indications, here hy way of a |ine extending from
the receive pdF™gX dipHops hese éfi“’@&?’g“ 8W%%@$¥Wte§éﬂﬁ4'8ﬁhtrol si gnal s

have been succdedistawlcthedidé privened cintrolt sipmals pavb bean shaesdfullpdkliveedyethwor k, The

receive part r I e e 3 P ﬁg signal s
when thepcont r@Fﬁsllyvgna bgﬁgﬁL%uggéﬁ%vﬁ?ﬁ&%?’%ﬁg#to t he %H\fglth,&ndg

i ndi cat i on¥’ ofcopEY dgraliorhes thesortel dgnglsaresueerisiully g¢liveredtorthy RIAN.déwder ni ner ,
Conversely, Vih®&uithef foehib@bt SEHOMRARIS a8 pRVIAS] oI BRESHH] Oynvaigdip,vered to the

et er m mer | noTEAN- 600! AGEEABIE V=D o PALYCRCCErBIaE | vory of
the prior - sentrespomts @ regiiga &l t8o mdlhile ndie ednbenermidd insespdnsnot ectiee t he
A Sl R e A < Tl
ef fecti vel responsive to the indications, determines whether the prior-sent control signals have been

successfully delivered to the PLMN, And, by so doing, the determiner also effectively

determines whether the mobile nods is positioned at a location enconpassed by the

PLMN, ' _

The apparatus 48 further includes an access-atiempt-time selector 54 that is
25  coupled to receive indications of the determinations made by the determiner. The

selector 54 aperates to select a wait time, 1.e., a delay period, prior to granting permission
for the mobile node to generate additional control signaling putsuant to a control
procedure. The delay period ig selectable, and the selection of the delay period, here, ig
dependent upon determinations mads by the deferiminer 52. As shall be described more
30 fully below, in the exemplary implementation, the selector invokes operation of 8 wait
periad selector, here & wait time algorithm 56. The wait time algarithm 'sefiects the delay
period. When a detsrmination is made by the determiner that the mobile node has not
successfully delivered the prior-sent control signaling to the PLMN, the access-attempl-



determ nes whether the nobile node is positioned at a | ocati on enconpassed
by the PLMN. The apparatus 48 further Includes an access-attenpt-tine
selector 54 that is 25 coupled to receive indications of the

determ nati ons made by the determiner. The selector 54 operates to sel ect
a wait time, i.e., a delay period, prior to granting permssion for the
nobi | e node to generate additional control signaling pursuant to a control
procedure. The delay period is selectabl® and the selection of the delay
period, here, i i.nat i fhe determ ner 52.
As shall be degl%?f%%%?%g‘?%g %@%ﬂ??ﬁﬁ@éﬁe#ﬁ%@lﬁg&éﬁﬁeﬁ% %‘r“ifplmrr% ‘enent at i on,
the sel ector iﬁ%l’é‘é’él'operation of a wait period selector, here a wait tine

Sl gorithm 56. The wmk '&pﬁai‘aﬂﬁﬁ&ga%ﬁ&lﬁdam &ﬂﬁt&%&hnﬁ faenmhb_ l@é’race@@d rixixcﬁéﬂﬁon\e(\hen a

etermnation j the determ ner, that the nobj node has not

successful |y dgﬁd\%‘g&%ﬁ% e BrTS t—°§§ﬁ‘l‘m‘édooﬁfh[% “RPYAPIEN G BUMe PLMN, the

access- at t eApt maigtaing p pevnbelieef e prionatidogss. gpdriadicatonsaf th hamvvels atel me

al gorithm and;thgew@ato fk LY MeTe O I further
altd o HERBlb e serdefth 541 YR Lcondiify ARRALALAES

includes a counter 58 that i1s coupled receive in at | pri or
procedur es at t BfpPRHAYS ipgilizedhyitegrainsimesirontia whentbe aloprithi is imskedtount er 5
mai nt ai nis a cowltnuawahdwaitﬁmetﬂtgacpr'ﬂﬁfhis@tsﬁﬁaﬁhﬁitﬁﬁegaﬁohm%imlﬂwﬁm?f t he
count val ue ar rqvided to t ccess-attenpt-tine_selectqr 54. In
the exenpl ary ?ag%%gcrﬁrgc’n aﬁ%%c(r%?n Ot{l%ec%’ﬁﬁgﬂ’" W%Ptﬁléeqt@r%ﬁ°wt?eaﬁ%§P“PWég wait tine
al gori t hm Whenresdh ehenl throdeterhired dsteimiveorkeg), tha prigabe abmrpbsigral hawibtent | me per i od.
That is to saygeildes Meebsniily T m BLMRG: biSerdtdh b eGhARIMN 1GRlGthat ed to
be a function of the count val-ue naintained by the counter. The counter is
10 reset when PHE® BeHEPATer determines, e.g., that prior-sent control
signal s have been adehiral groechust trtessf2us fuxthet sholvh@o fBldvPluodt dat dpRiranissie,

determnes th t i i ' I control
procedur.e el eﬁhﬁtcgﬁ?ﬂ’%@ﬁ B%ta%g{ré&zi%whl&to %89%8%&%%35[?8{3 ‘Sfé’ﬁ nﬁﬁgr%%gﬁégsrtg us 48.
The cont r o3 prve esthaiakly sareiprbeut diring aperation of thnmpbileapice dadihegrs Hacaxtrolcont r ol

procedur es t hagrocediteAhdud ABGADIcYegRTebldR $rddburd4l 4 REIRRBA Abi-Aike 64, t-he
nmobi | e node. And, . here, Pﬁﬁhe@%t ro%(&%ré cedures, i ncl ude._a networ

k
access/ sel ect i B'HiESEa A &£ BOP vA3¢ # 19FPUSP Berste B BeceMe 72 it i ng ar ea
update (RAi 7) prdebauywecttd heanard ploogiates i copdbdimalilg asopinied eawith. 72, As
noted above, eﬁ%hnnt%ge AdAE pGRAeh Ble BRE KRG AR SnctPihd Blearsy PRl PI

associ ated t herew
such procedures,

Here, selections made by the access-attempt-time selector, such as through
invocation of the wait time algorithm, are provided to the control procedure element.
Additionally through aperation of an embodiment of the present invention, a control
procedure that otherwise would be performed is permitied to be performed only upon

25  eypiration of the wait time selected by the selector S4. And, in the exsmplary
implementation, the wait time 1s selected responsive to determination that prior-sent
control signals have not been delivered successfully ta the public land mobile network
and responsive to the count value maintained by the counter,

In the exemplary implementation, the selector 54 further aperates selectably to

30  prevent, or to stop, performance of selected control procedures. Por instance, when a
registration procedure is being performed, other control procedures are prohibited from
cornmencing or are stopped. A routing area ypdale procedure or a locc.ltion update

procedute, for instance, is prohibited by the selector upon performance of the registration



The nobi |l e node generates the control signaling when attenpting to carry
out any of 20 such procedures. Here, selections nmade by the
access-attenpt-tinme selector, such as through invocation of the wait tine
algorithm are provided to the control procedure elenent. Additionally

t hrough operation of an enbodi mrent of the present invention, a control
procedure that otherwi se would be perforned is permtted to be perforned
only upon 25 expiration of the wait timssel ected by the selector 54. And,
in the exenpl ar i ementation, the wait tjme is sel ected responsive to
det er mi nati on E’K"&?mr%wgséﬂgﬁ'tmm@gﬁ{“F B?datgipﬁ‘ﬁ%‘{“?s ﬁ@‘é‘aﬂﬁ’tupﬂﬁﬂ’f“ﬁg Yered
successful | y toe titrebypybibedc | and nobil e network and responsive to the count
val ue maintai ned by kh& 60Ut Sk [ aEntaLkon, the
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sel ector upon ywenflsmmbicedois prdmgttadagpatormatinanl fidredunsmedurksignstingecessar y
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avoi ded. Additionally, the nobj e Is caused Lo enter 1nto a special
State, a lim tisde TelfuinoBEREe BElolor it REIRBISF e solsts 1 ot 89 i ned by
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nobi | e node is unable.s ssf.ul | Q del jver,.control .signals.tq the PLW.
When in this speci gﬁcg-tsl?“ar}g,ﬁmls?lgnﬁt?rgﬁ%rn?aaﬁre 8 mpﬁheé%xéﬁglp@’a’ouﬁgg %%of"ﬁue nobi | e
node is per mi tiestherrehipgnafamelprctaed ab he probidrawde endy upon susemtinlopeistiodgea¥ i ng,
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the nobil e node. gege limtati ons]wgerﬁ i ncl ude, foqr |n$t%{1ce, oper ati on of
ga& Fehe

the sel ector t"BAHH & cqupieT. Mo pamation, Abpebrle Fode A ableds, f ect or
further opefatEN iegistdlien epcenplableYevilapl tadie bl Bdqguaoy, t0 reset searching

paranmeters stored ] i opl f L ation of
the nobile node w ?‘ﬁ"‘%‘gge’%ﬁ’%{%“?“rﬂ§q§§r°§?‘n%fh§i?’§?‘ﬁ“§t@ﬁg‘z§"}g I?Je;&g@tigﬁce, t he
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apparatus 48, shown to form a portion of the maobile node 12 in Figure 1.

20 Here, operation commences with the PLMN registration start block 82, Upon
coramencement of operations, registration of a mobile node with a PLMN is attempted.
After commencement of operations, & path is taken 1o the decision block 84 at which a
determination is made as to whether the attempt (o register the mobile node is being
implemented as a result of failure of one or ors sarlier Jocation update procedures by

25 the mobile node. ’

Tf g0, the yes branch is taken to the decision block 86, At the decision block 86, a
determination is made as to whether the mobile node is in a limited PLMN access state.
¥f s0, a branch is taken to the block 88, and PLMN registration procedures are not
permittad ta commence. And, a path (indicated by ‘B’ in the Figore) is taken to the end

30  block 92. '

If the registration procedure ia determined at the decision block 84 not to have
been caused by eaxlier location npdate procedure failures or a determination at the
decision block 86 is made that the mobile node is not in a limited PLMN access state, no



Tam ng next to Figure 2, a now chart, shown generally at 78, representative
of operation of an enbodi nent of the present invention is illustrated. The
functions and operations represented by the flow chart are inplenentahle,
for instance, by the apparatus 48, shown to forma portion of the nobile
node 12 in Figure 1. 20 Here, operation comgnces with the PLMWN

regi stration start block 82. Upon comencenent of operations, registration
of a nobile node Wpaches{indichrl by “Atit refimuk) arcAfiter fromshevesreetiveriecigibn block to
operations, a pat{ejgaidfen to the decision block 84 at which a

determ nation is madle ds to whether the attenpt to register the nobile node
i s being inplenentedA&dthedlack 96, regigfatibaplovedercotonomencar Upmy @marhidnent of the

| ocati on update 25 t.he bil.e nade..|f he . hranch is
taken to the dec ﬁéggﬁgﬁgéﬁéaéﬁs’ a,&’[ahtl%aﬁoﬁnetg i J(%H“B’i"glc‘?ﬁ‘ %gd,t W@c%&éﬁéwﬁ% on
i s made as t o Swhdt wede ashewhestir hecenad ehel PL MM ha shicsid 2 theRUMMVACT @ako laikat e.
If so, a branch i en.to the blo 88, .and PLMN regi stration _procedures
are not perni ttecgmﬁog}(mcegl#%e}%eé? C%Ilraﬁiiaé'eﬁé’tfﬁ’ef?%}‘@&at“@g SYy{pm. 1880, s yehe
Figure) is taken Wach beakentb th8@echlionio®A02.| At thh@eclsRRibidck A02, QlcRiNEMIHIL | S
determ ned at th 1.si.on.bl ack 84 n t.0, ha been caused by earlier
| ocati on update g?%ggsaiﬁr"@efﬂ%ﬁ aﬁﬂ?a&’“?}?&;e ?fglﬁeé?‘}/h%ﬁﬁ?qeegﬁs ﬁ?"n‘ﬂ'{@meg‘eci si on
bl ock 86 i s nade t hat Hishahawed blaachnis tkeh o thOblodk0a, dnl MetieshilPhdM BECE S to
state, no 16 ,,br hes_.(i ndj ed by A | e Figure) are taken fromthe
respective deci s?%a%"ﬁﬁ%’%'&ﬁ?&m ﬁ‘é"eﬁ%@éﬁk a'ygl.ge M&ggbmte%,mﬂeg’f@@at i on
pr Oﬁed ures y comre m.mlm@mth@mml Ciegs] ik h@f’evfarh@detéﬁ&giagbﬂ B la@0 atikOELH1h BRck ad
path is taken to ci.si.on -blo 98 ich a determination, 5.is nade
as to whether ac (%Ee)ggmﬂge ftoﬁaeuoﬁﬂ%t%‘géh%’ﬁi}%éﬁm@%]{” pofdee 4P ’%“F&EI Prngh i
control / medi um aékes® thosleakol0p. Katebiockfl 06, aocauiapaite &l HréydireMolldwe80,
the yes branch i y Lo the.decisi bl ack.,102. At the decision bl ock
102, a deternina |%%1%l§1§&&rlr%ggl gﬂ‘e?cbg%%fnthgpﬁﬁ% il)‘éiarkf’bf?th‘?)ﬁgtq’ockﬁ%bt he nobile
node has beedSaccept eldi.cohfersly, a tétamigsioh isanah ai the fiehn HRLOD Gabihe alebild4,
and the nobile n tels;set to .10 .that o rmal PLMN access state,
and the PLMN sea?gcﬁ3 h?:%)%r? gjrwﬁjllesm PRSEY the gl‘%@?%ﬂ’ieguw&%é‘he fogbr S"Séﬁlﬁm
bl ock 92. 1f, hotetheblpckal ldentad thaabbitimdds stimtieettb aliifted PLMN @B8:sbbiaekA 102
that & he |ocatl ogdRahSulh o A bIFRP 4 PR e bt vl eis PG Hied'or® M
otherwise selected. Additional description of the manner by which the timeout value is
20 selected in the exemplary implementation shall be described below with respect to Figure

3. And, upon calculation of the timeout value, i.e., the wait time or delay period, a path is
taken to the block 116. At the block 1 16, the mobile node awaits timing out of the delay
period associated with the calculations made at the operation 114. Then, a path is taken
(indicated by “A” in the Figure) to the block 96.

25 Thereby, through operation of the mobile node pursuant to that deseribed by the
flow chart 78 of an exemplary implementation of an embodiment of the present
invention, reduced levels of confrol signaling occur when the mobile node is determined
to be at a location at which control signals appear not to be deliverable to the PLMN.,
Reduced levels of power consumption result, thereby improving battery longevity of the

30 battery power supply that powers the mobile node.

Figure 3 Hlustraty:s a flow chart, shown generally at 114, representative of

exemplary operation of an embodiment of the present invention by which selection is



taken to the block 106. At the block 106, a |ocation update failure
procedure is followed, and a path (indicated in the Figure by the path
"B') is taken to the end bl ock 92. 15 | f, conversely, a determnation is
made at the decision block 98 that the mobile node has been unable to
access the PLMN at the RLC/ MAC | ayer, the no branch is taken to the block
112. And, the nobile node state is set to a limted PLMN access state. A
path is then taken to the block 114, ant¥ a PLMN search ti meout value is

cal cul ated or se selected. Additi.o esc of 4Lhe manner by
whi ch the ti rré‘t?g? % et ‘iegc"lzlffwé"’é? Q’&f’t"gﬁf‘mm M fiﬁrrpc"f efrlr]ent ation

shal | be descrfiohetiazbel:@wnwly-hfmsqd@mﬁl thedldek é]lﬂrﬂéomnﬁmmz eqmrpoe&arﬂzul ation
of the timeout, é@h éﬁg?mw&e@ehﬁth&la;e&pery;ﬂ%ﬁymﬂ@eﬁbﬂﬂep@emath is taken

to the block 11 ock 116 e nobi'l e node awaits timng out of
t he del ay per“%"é’éf‘f’&ssom ated with the cal cul ations nade at the operation

114. Then, s path 'nesta&rb&rakmmﬁieseﬂ&@@nwmm&ltwmebmuanw@chm t he bl ock

96. 25 Thereby erati on the AR {9 that
described by &fl &‘8&? ﬁ%? ﬁ é%ta%%%‘?&ﬂ%gﬁ err&n i on of an
enbodi nent of cklhéatpﬂaesemtzmemwnmcﬁm Meigdicases alpeﬁdefif@dbﬂwdéﬁﬂﬁ@ﬂfgﬁ gnal i ng
occur when the akﬁcﬁ%dﬁoae&r&%ﬁramzp%wo@c Heheboblle h@s AT imIkas hihi ch

control si gnal S appear el iverab the PLMN. . Reduced | evels

of power consWﬁ‘@ﬁﬁh¥§§ﬂﬁfla‘ﬁqq‘?€?@ﬁeﬂ“@ﬂwm% RPNty of the 30
battery power csmalcymbrhafa smewqmmehmmmmm; anddﬂacuﬁimmeéut@ Td indiestssat es a

flow chart, s e ener 15191%&%’&1& %f’&%ﬁl&‘gﬁé“ﬁﬁt Adahyoperation
IC

of an enbodi 6 pres PRVent 1 on on i's I? made of
the wait peri olmbﬂmlweed@ mmw@mv@eﬂﬂmwﬁiw pr ocedures. The

flow Charé i's Comhhﬂﬁlglﬁéﬁﬁﬁﬂﬁﬁﬂe&&%&ﬂb&1%%&%eﬁhﬂwmohnnﬁldgure 2,
corresponding to the rations or er.eat ary
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commrencenerd Qéssthlaewﬂeryedbmmmsmkewmﬂmrbktcb128ca’h1dm1fatﬂémt0ﬁ'€lfwaﬁﬂtﬁTt‘| me. Then,
a path i s ! akagudi dRnpbPflimbtfcdbulihhl ayah heSenpak b vidainul ate he

wait tine are én ére cates atﬁre defi ne nunber of

d v
net wor k sear chi ng Er@GWYe%dWQﬂ%%‘Wdééﬁr ‘?‘é'?ﬂiﬂ&ﬁploﬁiln% Hﬁ%"r‘f& node. T
indi cates the ,sWahdas i, Hﬁnblmhcﬁ@:amlt@mba&cedmanﬁk 340 9 theeistidion tiwkd to defi ne

ne a1 ool o Gt s TABFOREGaa e Shufort D SRS & e s o2 o 10

20 X so, the yes branch is taken to the block 136. And, the value of T is set at Tm. A path

is then taken to the end Block 132, _

¥f, conversely, a determination is made at the decision block that T is less than
Tm, the no branch is taken to the block 138. And, the value of T is set ta be equal to Tc
# N/M. The valoe of T is thereby made to bu directly proportional to the _number of prior

25 network searching attempis,
And, in other words, if the PLMN search number, N, is loss than M, then T

equals Te, Otherwise, T equals Tc * N/M unless T is preater than Tm. Otherwise, T

equals Tm.
Figure 4 illustrates & method flow diagram, shown gancrally at 152, of the
30  method of operation of an embodiment of the present invention, The method facilitates
control of wrxen control sigmaling is generated at a mobile node for communication by

way of a radio link to a network part of a radio communication system.



the existing wait tinme. N indicates the nunber of searches that have been
performed by the nobile node, And, Tmindicates a value of a maxi num wait
time. A path is than taken to the decision block 126 at which a
determnation is made whether the PLMN search nunmber, N, is less than the
value of M if the value of Nis 15 |less than M the yes branch is taken
to the block 128. And, the value of T is set as Tc. That is, the value of T
remai ns constant. And, a path is taken t®b the end block 132. If,

o *2nY e o “SHEhA ob B Pl AR AEFUSAR DO TR, 1o
the deci si on bcoehkvorldSut, of the dalfcsomimsititonsysemingesssitle bythwimebilreredt. he val ue
of T is greaterythan, & ahr‘ﬂﬁ‘s'faladetr PJﬂtho%ﬂméann%Qméa ViR Ghebobs taken to

the bl ock 136. And, the va IS set pat |s then taken to
the end bl ock cemmp! siggal Seé%%@%mdﬁhm%‘ﬁ%%ﬁﬁ%ﬁelwmdﬁmﬁf iBhe deci sion
bl ock that sT igsdd, ess than Tm t he no branch |s taken to t he bl ock 138.

And, thevalueof | vIueoles
searching a igsi m: asu r, N is
| ess than M t@%&;ﬁﬂ%ﬁ{i@k&uﬁ@m&ﬂ?zﬁ%sﬁm|Qiecﬁ%'ﬁ|n§ad3_&s nMﬂM)U”' ess Tis

greater than erw se i gure GI trat es a net hod
f1 ow di agram @HWP"@EH’&%?WM&PMPW’*ed‘Fa"ccPFé“?(B‘e%{iﬁb P44 on of an
enmbodi nent jmf mdaagfp&ﬁgsent i nvention, The nethod facilitat es control of
when control sign i t ggg Wﬁrﬁgtl on by
way of a radio |lin tﬁmg’%%v\éﬁgﬁtﬁ%% 3?00&%11(9?&‘@ Om?%ﬁf’eggtl on system 18
First, and as i wrdwdeaitbercrfhma e mmmv@emmmd sigpalige iseenaraiad ot 8 moblsAsEe as to

thet heL lthe ng&m&&u%&&nmm&ﬁm&ﬁ © 15O ERHNGREdnQRs: 8 $40BIR dede RBCESSI bl e by
the nobile no

The determ e respon tQ ations
i ndi cating whetgPbeEngng t°§’é°ﬁ?£g’ﬁ%%ﬁ’fefr61 Bgﬁ‘ﬁﬂ’ﬁln&%%tp@"flﬁwngo il e node has
been succegsf qﬂdcydtctfahlwxmrmﬁsetmmtdumam@alselm@nmﬂd@mﬁmma@nuﬂas i ndi cat ed
by the bl ock 13 'ﬁ%&};}%a&a?yrgmle (RbatA ooty Fhipoukhsd3MBras! on of a

subsequent corﬁ Si gna bi | eto a terrpt access to the
net wor k part clhdttheméérﬁ‘?%nl cation system The selection is made responsive

to The previons descriptions are of preferred cxamples for implementing the

invention, and the scope of the invention should not necessarily be limited by this
20  description. The scope of the present invention is defined by the following claims:



determnation that the nobile node is able to access the network at |ess
than a selected 10 |evel of access. Thereby, through operation of an
enbodi ment of the present invention, a manner is provided by which to
control when control signaling is generated at the nobile node for

comuni cation to the network part, Upon determ nation that the nobile node
has |ikely been unable to successfullyideliver signals to the network
part, limtations are 15 placed upon when subsequent control signals are
generatedlﬂahgg%ng to a control procedure. Thereby, battery power of a
battery power suppr that powers the nobile node is conserved. The

previ ous descrilpti onapasratwi4irfef e mobile exdapl2gspérableiinplradie bmnynichton

i nvention, and the scope of the invention should ot arlly be limted
by this ZoSiERdLYI ft sv%wnumﬁéteaegp%nworlﬁamﬁp&w ARAIATB AOEdRTF ned by

the fol | oWeRGeeH! §Hl(§r§%pa}a?us {43) ¥ &lig co&trol’%qgﬁ‘feﬁtcﬁﬁtrS %nahﬁé iPociBhitdde

node (12) operable in a radio comuni cation system ( 0 communi cat e
with as netaw\ﬂlekncpiaketnddy (@yfonforamuatiigor fortke hctwmldpame;raei appetatusdAf) sai d
apparatus % for, facilitating control of when control signaling is
gener at ed 5% tetifed Wobi | e node (12) for communication to the network part,

sai d apparatus a(d%?@nnuféﬂ@ﬁ@%@ﬁtbé@cﬂré@&we%&@iti%h@ld@i%auﬁé@he&@a@tpﬁdn-b&ltr ecei ve
i ndi cations indicating whether a prior-sent control ?nal sent t he

nobi | e nodentealzjgnshsenp bx thesinebidesrdde (1) @pahiev@swe&s@lbﬁée eredde e q@éwrk sai d
det er m nec &5 d&’&% Opgﬁgﬁf‘t?élggl; BS&R&Q?&‘{)&{ Dee{h%Ee?o C%rde?e%@ﬂg WhB@epgt her

the 10 net\o conmunr ca accessi bl e by
t he nmbl|aeﬂﬂﬂbpmyofﬁhﬂﬁhemoﬁh&nﬂmhmh&yﬂadqlﬁﬁsabﬁﬁﬁb&ﬂhahemumﬂahbéebp
access the radio link control/medium access control (R CYNM(%Hlay r of the

net wor k pafietiss theqaolikidiase bgsmhens dbht plown iﬁstpélﬁfessabfcradw IROB R WAL UBh i s
made that ,thes NGle Qk[ﬁ%«%ggaﬁp %Pﬁl%%%h%rﬁ &Iayc (ff%éiraﬂﬁybédn%nﬁﬁlgﬁmnbs%t@&

unabl e to access th I"fayer, for sing the nobile node to
pl aced i naad, il @etbrinmigteeh iaorels sha tiat mc;twaﬂdpaamsamawssxb}tetbe'mptdmpm mcect or

54 bI i nat i b d, det ] 52). of
(30 ope B SOREN o o LB T DR LT
comups calihQRdSY&eMalel@dd by the nobile node (12) and placement of the

nobi | e node
an access-attempt-time selector (54) operable responsive to a determination by

said determiner (52) of less than a selected level of access to the network part of the radio
communication system {10) by the mobile node (12) and placement of the mobile node
(12) in the limited access state, said access-attempt-time selector being operable for

20 selecting wait periods prior to permitting transmission of a subsequent control signal by
the mobile mode (12) to attempt access to the network part of the communication system
(10), the wait periods proportional to numbers of prior attempts when the numbers of

prior attempts are beyond a selected amount.

25 2. The apparatus (48) of claim | wherein the prior-sent control signal, the
indications of which said determiner (52) is adapted to receive, is generated during a

registration procedure effectuated by the mobile node.

3. The apparatus (48) of claim 2 wherein the determination made by said
30  determiner (52) is representative of whether the registration procedure effectuated by the

mobile node (12) is successful.



(12) in the limted access state, said access-attenpt-tinme sel ector being
operable for 20 selecting wait periods prior to permtting transm ssion of
a subsequent control signal by the nobile node (12) to attenpt access to
the network part of the communication system (10), the wait periods
proportional to nunbers of prior attenpts when the nunbers of prior
attenpts are beyond a selected anount. 2p 2. The apparatus (48) of claiml
wherein the prior-sent control signal, the indications of which said

determ ner (52),1is aﬁﬁg r i vye. | n t j i stration
procedure effeé%uate f&ﬁﬁﬁéﬁéggﬁﬁkxﬁgag§M§EM$%§Sﬁ%gﬁﬁé#ﬁgmﬁﬂg§§%% claim2
wher ei n t enpeiser amarabiriosearahile; fycslirdsigaldet erm ner (52) is representative

of whether the registration procedure effectuated by the nobile node (12)
is successful. 20 4. The apparatus (48) of claim1 wherein the subsequent

control signal sconprg t i i he
D b R P S SRR L e ve

apparatus of claim4 fu conprising a co
a val ué i ndiccatd veuofndgativerbes nahbgrdforionettmark ssedni chprogeprecatummesi

attenpt ed t he. nobi | od 12), i d. count 58) . hei ng operabl.e for

i ot i 8 e BOGHTRAR (27 S8 PHACH G bringr bl bp Bt R R T
procedur esf itaivehire 6epSodldtRBRL schicABeSRb&ULRS, sdi®dccliatdngit-thdRli&et 0 sai d
counter (S% to receive an indication of the count value, 'and wherein

sel ect i on (fraderthgr couplgd sepaid counteIdF) wireediee sreindiqatidn whthe court v, prd or to

10 permtt,i . 1 SSI .1he. su t ntral. .si L; at least in
par . resyagit AR e STy SRSk SR Pl i m o

wher ei® sebecittirgnramahéssinn sfahelsiisb@ehotontod yignalfis o ddast 0 pRE( fespordshe to
transm ssion of the subsequent control signal at |east selectably 15 del ays
the transfesOUBHYAYS-a tinme del ay proportional to the count val ue when the
count = value is beyond the selected anount. 7. The apparatus (48) of claim
6 wherein the wait period selected by said selector (54) is a first

const ant - del ay twai t Themrppatatvh é48 )tdfel ataunvherainseldcsioh esgde bhamdaclertos{54)20

threshold, .the first .threshold. ower than the selected, a nt., 8., The
ey g uaof yBh bt e BR0RuSabm o Fhe Bl e B L Agp seleaty)
sel ector (84ys the tAanSBESH0H by ANEhADEL H BEAY Al toRBE kchiWARR WS (ROMAInt val ue

is less than the
value is beyond the selected amount.

7. The apparatus (48) of claim 6 wherein the wait period selected by said
selector (54) is a first constant-delay wait period when the count value is less than a first

20 threshold, the first threshold lower than the selected amount.

8. The apparatus (48) of claim 7 wherein the wait period selected by said
selector (54) is a second constant-delay wait period when the count value is less than the

selected amount and greater than the selected amount less the first threshold.

25
9. The apparatus (48) of claim 5 wherein the count value maintained at said
counter {58) 1s reset responsive to determination by said determiner (52) that the network
part is accessible by the mobile node (12).
30 10. The apparatus (48) of claim 9 wherein said determiner (52) determines the

network part to be accessible by the mobile node (12) upon successful completion of the

registration procedures by the mobile node (12) with the network part.



sel ected anobunt and greater than the selected anount |ess the first
threshold. 25 9. The apparatus (48) of claim5 wherein the count val ue

mai ntai ned at said counter (58) is reset responsive to determ nation by
said determ ner (52) that the network part is accessible by the nobile
node (12). 30 10. The apparatus (48) of claim9 wherein said determ ner
(52) detennines the network part to bejaccessible by the nobile node (12)
upon successful conpletion of the registration procedures by the nobile
node (12) with fjhe neEngrk Bards) Sclaikl wHIRIRBR Qi B)2)qf saldiury 1
wherein the rmbllt | e nodé(,a\ai(p?rz% i(g )séete?:lta Iwy o;l)er agfle 1toopei%g grmsa oty

r egi st r at i perabloogeuioenandgiswatper frocaiuac ammutoi prgfoan eaoupiadrea uptadc edur e,
wherein, when the prior-sent control signal, the i.ndications,of whjch said
det er m nerPPES) WS Bl BE PRV LSO igne DredRO gt SHLGREL r at i on
procedur e,definthd? (SDGS aSapadd ©TReitd, Mo Rt Alringdk gl il 1L robRREALSY t O
prevent performance,” by the nobile node, of a routing area update

pr oceddr e agerssrgempirtiine spleeton (04) TartheTioperatasde ararsni(prgiproingst By helmekr ei n

t he nobi | ( ' el ect abl er.able to performa registration
procedurquﬁgqi3l%§%?%§ﬁ$3p %% ?F%#“ggag? aﬁ?ﬁéﬁ%ﬁ?e, 10 wherein, when the
prior-sent control signal, the indications of which said determner (52) is

adapted to receive is generated during a registration procedure, said
access- at t enpt -12 i melgeippaiadss (#8) eidimpb phgregplieanphilemade |61r7é\}%?ﬁ1‘?%%’1y

per f or mangeeBY. ¢ %@M%lrg%&?f%ﬁm rmé[?%%‘%u%é 0ab Ak g%ééﬂgﬁ‘h?dﬁF Bgol‘?;g%rg,n

during a It perio or facilitating contro

contr @0 sivgratinnghdrsthgener-atre doatto! sigrmahbhd mdivatdensd2yhitlosaid dotermineat52on by
way of a na%%§ link to a netmori Bart of .a radio gonnun'cation system
(10), sai &° HPIEHO CEHHG S BRYFTHAS dBPRE AfFEITIEAtION ProRedYs S ECEB2F MRS ponsi ve

to i ndi catildoi fGAhdNBindHehdle BrPrdRAIREPEIERRMER by tBi 8138]lc AR, obY the
nobi | e node (12) has been successfully delivered to thé network part, 20

whet her t hecafien wseRipgateprafedutsaluriadiaovabperind. cat i on systemis accessi bl e by
t he nobil e node by determ ning (98) whether the nobile node has been able
or unable to access the radio |ink control/nmediumaccess control (RLC MAC
| ayer 19f the nagwor ks patoddbr FRRitati@0tadt@DENWNRELC edritoN sigySlirgk gphastendt t he

nobile node in a limted access state if determnation is nmade durin
a mobile node (12} for communication by way of a radio hnk to a network part of a radio
communication system (10), said method comprising the operations of:
determining (52), responsive to indications indicating whether a prior-sent control
signal sent by the mobile node (12) has been successfully delivered to the network part,
20 whether the network part of the radio communication system is accessible by the mobile
node by determining (98) whether the mobile node has been able or unable to access the
radio link control/medium access control (RLC/MAC) layer of the network part of the
radio communication system;
placing the mobile node in a limited access state if determination is made during
25  said operation of determining that the network part is unaccessible by determining (112)
that the RLC/MAC layer of the network part is unaccessible; and
selecting (54) wait periods prior to permitting transmission of a subsequent
control signal by the mobile node to attempt access to the network part of the
communication system responsive to a determination during said operation of
30 determining of access by the mobile node at less than a selected level of access to the
network part and placement, during said operation of placing of the mobile node in the

limited access state, the wait periods proportional to numbers of prior attempfs to access



25 said operation of determning that the network part is unaccessible by
determ ning (112) that the RLC MAC | ayer of the network part is

unaccessi ble; and selecting (54) wait periods prior to permtting

transm ssion of a subsequent control signal by the nobile node to attenpt
access to the network part of the comunication systemresponsive to a
determ nation during said operation of 30 determ ning of access by the
nobi |l e node at | ess than a selected | evel of access to the network pail
and. pl acergphendlit b9aSRhd ARAYRAL hAMAL JPHAGI A0l SO IRAL eyipde 10 the
limted access state, the wait periods pr poratlo al MY 8" hinoers o pri or
attenpts tamamecess 22 the network part at | east when the nunbers of prior
attenpts are beyond a selected anount. 14. The nmethod of claim 13 wherein
t he subsequent control signal conprises a 5 network-searching-procedure
signal. 15. Thegret F AL ] IS ' f

mai ntai ning a elc%un@%a@%tlalgl(i ggé)g%%ﬁlz]aﬁ #{Jﬂr?gbgfri ﬂge?ﬁg%qgl?ﬂ%g%{v}\glrﬁggég%%ﬁ?#gg ¢

pr ocedbr enctwerbrystmstingyprodsiurmogidle node, and wherein sel ection nmade during
said operation of selecting the wait 10 periods is, at least in part,
responsive to the count value. 16. The nmethod of claim 15 further
conprising the igper atichfetbd bESEIT 1P Gurtile cofpHThg VRS cgﬁra(&%)ofwima@meg
during said operation of maintaining responsive %o eterm nation during
sai d oper &PH¥riabie G818 emumbeg of priar neheokseoushivgpaeacdines adespisibydhdy 15

t he nobi | 7 . Of aj 3 erein t mobi | ode (12) is
sel ect abl 3“ Jbg%?rog 1 aél dm%ﬁgﬁsg@%mgl ng(!g{fi %ﬁ%gaﬁo;ﬁa&:@g&ﬁ%ge%@t en‘ﬁglr?f orma
routi hg ampedodyidadtéeaspingaeid tesponsiiatbehdicoudaenlubhe prior-sent control
signal, responsive to which determnation 20 is nade during said operation
of determning (52), is generated during a registration procedure, said

operation of sqkect ifig AUALIEH ISAPS FiRfiRy BEAXSIRA 18 RSN BRACEiNL e

nobi | e node (12), of a routing area update procedure during a walt peri od.
18. The nmeotrddable (68 anmniBnodnbrairsaidngenmivinl of muddeinfd2espaisbeltect ably 25

operable to performa.registration cedure and to performa |ocation area
dpdate  prEeREm Ao YT n ool SR E LB et oot veet gAeress Plsdione ve
to whigh (@ahekid Rt on is made during said operation of determ ning (52),
is generated during said
17.  The method of claim 13 wherein the mobile node (12) is selectably
operable to perform a registration procedure and to perform a routing area update
procedure, wherein, when the prior-sent control signal, responsive to which determination
20 is made during said operation of determining (52), is generated during a registration
procedure, said operation of selecting further comprises preventing performance, by the

mobile node (12), of a routing area update procedure during a wait period.

18.  The method of claim 13 wherein the mobile node (12) is selectably
25  operable to perform a registration procedure and to perform a location area update
procedure, wherein, when said prior-sent control signal, responsive to which
determination is made during said operation of determining (52), is generated during said
registration procedure, said operation of selecting further comprises preventing
performance, by the mobile node, of a location area update procedure during a wait

30 period.



regi stration procedure, said operation of selecting further conprises
preventing performance, by the nobile node, of a |location area update
procedure during a wait 30 period. 23 19. A nethod of selecting a wait
period duration (T) between consecutive PLMN searchi ng procedures
undertaken by a nobile node, said nethod conprising the operations of:
determ ni ng whet her a nunber of previousssearch procedures (N) undertaken
by 5 the nobile node is less than a first predefined value (M; selecting
the wait perio uraf i t o) first . st.an rat if the
nunber of pr evidloggs s‘%g?ec Odg(?t%glé} tﬁrrl %W(a ﬁ)pepcégﬁgléago’% ﬁ@#%ggﬁc{rﬂg@%{r‘%defi ned
val ue (M ;PLMNhetnhihg pleded g Dhdgtaiee bhamdebiiiode daidvakthopeoimpdsiagtiad i on
(T) is greater than a selected 10 wait period duration (Tm,; selecting the
wai t peri GWEEHHPRE P%on to be of a second constant duration (Tm) if the
current wait pefotdmhidg AhbOBr & Dimbs: A RANGHs SHRR ri%daR% 8RS Shddakey Ber i od
duration (Tm; eanlicii111 o%erw&s% seI ect(?{r{)g tlﬁﬁeS v?/alét ptpr)eri oﬁ’ggu?aﬁi on (III'I)%to be
of a val ughpmopide bodenalless thanhefimuprodeiinedSabfe (Mye previ ous search procedures
under taken by tsgl%ctrig)gbghle?vari]top%%'od duration to be of a first constant duration (Tc) if the
number of previous search procedures (N) is less than the first predefined value (M);
otherwise
determining whether a current wait period duration (T) is greater than a selected
10 wait period duration {Tm);
selecting the walt period duration to be of a second constant duration (Tm) if the
current wait period duration (T) is greater than the selected wait period duration (Tm);
and otherwise
selecting the wait period duration (T) to be of a value proportional to the number

15  of'the previous search procedures undertaken by the mobile node.



