1 5 DEC 2005 WD 211114/073337 PCTI CA20031000204 APPARATUS, ANgﬁm:ﬁﬁg
METHOD, FOR FACI LI TATING | NI TI ATI ON OF CHANNEL ALLOCATI ON TO

DATA I N A RADI O COVMUNI CATI ON SYSTEM 5 The present invention rel ates
generally to a manner by .which to conmunicate data pursuant to a

comruni cat | L£e, such as a GPRS (Ceneral Packetpdiacizooafpournw ce), in a
radi o corm%%@?’?%r&fsyst em More particularly, the present invention

relates to an apparatus, and an associated nethod, by which to facilitate
initiation of APPARANUS)ADID ASSRERATER MEEHOD, FORFAGMITATEYde. Request s
for al | ocalINUHAFRIONOR CHANNBRALROGATIONJO COMMUMEATEDATAINS | ess

ener gy- consunpti ve than RADIO 6GMMENICATEONSYNIEMal t echni ques. Wen the
nobil e node is battery-powered, |onger battery-life of a battery power
supply is provided, reducing the frequency by which a user of the nobile
node is required to replace the battery power supply of the nobil e node.

BACKGRQUND OF e DMERNTrEbh ePatekRndiaR o b enaGRTBY Whivh tecol@himidat datanecessary

adj unct™ of many asSpects of nobdem society. Data comrunication is

ef f ect uat ed & 06Qug BybtiSnitkSiBn Sfrvice, GRATN R GPREI(GEnefy Bhcks Radiy Birvicdhiy di f f er ent
types "of conmmuni cation services are regularly effectuated by |arge nunbers

of users t &HQBmﬂ%ﬁcﬂfan@?ﬁém_vmfe%ﬂrﬁcﬁlﬂﬁﬁ tief preseminveintai felates Bymt ens.  As
scientific discovery and technol ogi cal advancenent have permtted, new

types . 20 gf . GRETHLEAkbDcEMGhAI By Whidk idiélinranithinned aloatiqnmbl enent ed.
Such technological . advancenents continue. New, as well as inprovenents

to exi sti Ny (O RIHGyGahin@Bile Bofs! REFuests for thguticr df yhanaeleapabitylgre mede t ypes of
.comuni catlon services are regularly nade possible through use of such new

‘and i mpg oVEG, GAREUREALIseREY- SR AmptivadhaNies PNl dfieontieglicnal tecdboimesni cat i on
t echni ques are anongst the technol ogi cal )
‘When the mobile node is battery-powered, longer battery-life of a battery power supply is
provided, reducing the fre;iuency by which a user of the mobile node is required to replace

the battery power supply of the mobile node.

BACKGROUND OF THE INVENTION
15 The need to communicate data is a necessary adjunct of many aspects of modern
society, Data communication is effectuated through the use of a communication system.
And, many different types of communication sexvices are regularly effectuated by large
anmbers of users through use of many varied types of communication systems.
As scientific discovery and technological advancement have permitted, new types
20  of communication systems have been develaped and implemented. Such technological
advancements contimie, New, as well as improvements to existing, communication
gystems are regularly made. And, new types of communication services are regularly
made possible throngh nse of such new and improved conmumunication systems,
Advancements in digital communication teehniques are amongst the technological

25  advancements that have been implemented to permit the iniroduction of new types of

1




25 advancenents that have been inplenented to permt thei ntroduqtgg}fﬁ[gf ﬂﬂgw
types of 1 1 5 DEC 2005 WD 2004/ 073337 PCT/ C&2003/ 000204 communi ' n2
systens. The use of digital comrunication techniques generally provides

for inproved conmunication efficiencies and also permt data to be

conmuni cat @b Abqoneisgcrete intervals. A radi o communi CRCT/CARIEHIMN i s an
exenpl ary type of comunication systemthat 5 has benefited as a result of
advancenents in digital co ni cation techni ques, as well as ofher

t echnol ogi W&%*‘é’ﬁ‘éﬁfsﬂ?ﬁ?"ﬁ HigitR! sorargimeAtpR iephmygpes ’iﬂﬁ}wr"(‘f‘(‘}?ﬁmni cation
channel s upon which data is ¢ ni cated are defined upon.a radio-link that
forms at foBiegroved somPRIBFALon eLICEDRS M iPBW”ﬁﬁ{WEQF‘EﬁB?WEij& ween t he

comuni cati on st at iag§ s of -the radi o comruni cati on system 10 Inplenentati on
of a radi ol EFHAMHTES i on systemis generally perfornmed nore economcally
than a wireline counterpart, The infrastructure costs associated wth a

radio conmuni cAFRdFO rﬁ‘?‘ﬁ‘r@“@'@ﬁ%‘?“aﬂxwp gy oo soppriealig fstelthat i ot o
oystem S Al 1S benetedte 4 oAt AT e O, ALt H e tuieis a mobi | o
Comni cat PORSSROSHE Mttty If aoti eompp RO GO | ocati ons
ot acs | caPrnB e e e S G a0 R SRR AT s on
have: ach oFat AECHOAPLY SITBROBES b Ehei e e ef EmiRbalin g OF 0 0" ©
conmuni cationw@éstems.have been used to perform voice comunication

'servi ces, PIECPHACTIHIYCAPDIFSEN onmyuni cati on systens are used to

10 Tmplementation of a radio communication system is generally performed TNOLE
econornically than a wireline counterpart, The infrastructure costs associated with a radio
communication system are generally less than the costs asapciated with installation of 2
network infrastruciure of a, wireline communication system. Also, a radio communication
system can be implemented as a mobile communication system, permitting of mobils

15  communications. Communications in sich a system are possible, from and between,
locations at which the uge of a conventional, wireline communication system wovld be
impractical.

Because of the advantages of use of a radio communication system, use of a radio
communication system through which to commnnicate have achieved wide levels of

20  popularity. While, historically, radio commumication systems have been used to perform
voice communication services, increasingly, radio communication systems are used to
perform data services. E-mail, and other types of, messaging services, for instance, are
regularly provided, and used, by large nombers of nsets.

And, as communication systems are increagingly permitting of higher-capacity
25  data services, a.dditional data services ghall likely be available, Por instance, GSM (Global
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performdata services. E-mail, and other types of, nessaging servjces or
I nstance, are regularly provided, and used, by |arge nunbers b hggrgnﬁ
~And, as' communi cation systens are increasingly permtting of

hi gher-capacity 25 data services, additional data services shall likely be
avail abl e, For instance, GSM (d obal 2 1 5 DEC 2005 System for nobile
Commruni cation) networks that provide for GPRS (CGeneral Packet Radio

Servi ce) have been_devel oped and dep]) oved, CF i HeM@byeldi gh

bandwi dth 8¥tem %W@écﬁmﬁ“ﬁaﬁé W{‘Vﬁ@gﬁﬁ'ﬁ@tf%ﬁP%fﬂ%%ta at relatively
hi gh data r LS seidafhave Bi@hiedabped At depldgeia GFREs Ardaiveb gt TS have
anal ogously been devel oped and depl oyed,, bot : I a@iner net wor ks
as wel | as dathegrviesypEBIERE P‘&&P@%ﬁﬁ?ﬁ\’/ﬁ o%ﬁ@g%&la&&ély g%.ddk?\%étﬁg Z@ﬂgat a service
is to be ef {patualed, deaRiainiGanasbivpketiste Aelopbishuzeedevelyred®idni t the
communi cati orm of the data pursyant tq t he dat a3 rvésgfrad%"b% fiof
channel capdepleyed: bl fogselilaraglip BEOWOLKS @4 PEY 27 ¢ g‘ﬁpen ent upon both the
amount of d%&enwat must be conmmunicated as well as the rate at which the

data nust bé’’communi cated. That _is, |ar mount s of edah |y
require a great eWhehaspe|seicedabes 'c‘itﬁf‘t%ﬁf’ﬁ?’f‘éiicf‘%am g%?{mb%iagg%h?%d% in a

given tine t gﬁﬂt{h %%:&%Ri@ﬁion%fhj%HﬂBsuﬁﬁquir]feeﬁtafsewicreoffhmamm'pf)n of

smal | er anounts of data wthin the sang, given ti ms]f t@&g,ﬁm%ﬁ%{on of
a gi ven anchamebéaperityshasmeess iy ballpstiee 18 %"@@H@P&‘r Y rEquires a greater
channe! al | QAL |00 huREkdA ds wohfah RAGIMDIEIRL Lpdatainhist be comgnwepiacs (BEX han
t he channel a '

ocation required for comunicatio f th i ven
amount of daisdarge amoyntafrdatagenerp iy @ﬂuq%grﬁﬂarr@fﬂi‘ﬁ?gﬂ@ﬁ%%‘f“fet? @%@Hﬁgpf t he
‘GSM GPRS SYShRBAG hloiSvénEnd BRANAE cRdhnelilocition bapived foa bbrowaticasionios
initiated whén a ata service is to -be effectuated. .gglgfna @a% dat a
service is ismdlienaranimisof dateypthinthe saves, SVER MRS ARACETPI YRR ¥OT a

channel amount of data at a high data raie generally requires a greaier channe! allocation to permit

s communication within a given time than the channel allocation required for
communication of the same, given amount of data at a lower data rate.

The operatiﬁg specificaiion of the GSM/GPRS system specifies the manner by
which channel allocation is initiated when ﬁ GPRS data service is to be effectuated.
When the data service is initiated by a mobile node, for instance, 2 request for a channel
allocation of channels upon which to send the data is generated at the mobile node. The
request is communicated to the network part of the GSM/GPRS system upon a random
access channel (RaCH) defined in the system. U.S. Patent No. 6,285,622, for example,
discloses use of a contention window within which 2 mobile gtation sends data packets
ppon & ReCH. When the network part of the system receives the request, a chanmel-
allocation decision is made. And, the decision is communicated back to the mobile node.
When chm-mcl capacity is allocated to the mobile node, the decision coramunicated back
1o the mobile node forms a channel grant. And, when the channel allocation is received at

the mobile node, the data is then sent by the



al | ocation of channels upon which to send the data is generated aﬁt EﬁeZUUS
nobi | e node. The request is communicated to the network part o? H

GSM GPRS system upon a random access channel (RaCH) defined in the system
U S. Patent No.. 6_285,6222 for exanple., discloses use of a contention

wi ndow wi t Réd.oahi-efa7a nobil e station sends data packeesrT/camoswogiReCt| . When
the network part of the systemreceives the request, a channel- allocation
decision is nade. And, the decision is comuni cated back to the_nobile
node. \Whamokilhandeth pedigracthe GPRE comminpuiention servicq. Hatherdynes af (oEERIMMICERRD deci si on
communi cated back to the nobile node fornms a channel, grant And, when the
channel aldysemas scmetinss neeepilogsys chenndl paguess mid chapgkadlocitind SISRE-i s t hen sent
by the 3 1 5 DEC 2005 WO 20041073337 PCT/ CA20031000204 nobj | e-node to
perform t he GPRSring comshopestionthaeehanes allqoptinarequpptand shanngh AlGEAUCRt  on
systens sonetines use anal ogous channel request and channel, al | gcation
schemes. Dytitngre gerenstd mddatats commmivaind tootifeatiale 2 4o sEREPBIPRETES s and
channel allocation grants are generated and data is comunicated to

ef f ect usit ep@bldmt eancerommimveets, sriheevent thas the chanmelsbipeatipn rgRESEARAY however, in
t he event that the channel allocation requests are not detected by the

net wor k pagdtectsd biyfthe netwark aamer if the cerpaglialeragpmgiays %PB"W‘B‘E[S%@PM by the
nobi | e node. The nobil e node, typically, is powered by a portable power
supply, of mhbiiisicdel energy-storage capacity. Wen the portabl e power.

supply, i.e., a battery power supply, is 10 depleted of Dr’%@ energy, the
nobi | e node no Thmg@ﬂemmﬁn@dﬁw&éwpwaﬁ’m@iﬂ%ﬂ”%‘?BI,Y'?Sfﬁﬂém rtabl e power

supply nmust be replaced or recharged to.pernmt continued use of the nobile
node. ~ User cuagy-sémes cappeit Fhch e BRsI RV EPPIsLo-A PHRISPYERERE respect
oot O e oIVt O e BOL SRS A s SRRl e . RELOL S 2
portable power supply 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 longevity of the portable po{ﬂer supply. So, efforts are regularly made to
ceduce the power constmption rate of the mobile node,
15 Tn existing mobile nodes operable pursuant to-the GSM/GPRS operaling
specification, channel allecation requests are repeatedly generated iﬁ the absence of 2
responge to any of the quui;ssts. When conditions that prevent delivery of the channel
allacation requests to the network part are only transient, retumn to normal conditions
permits normal delivery of a chanuel allocation request to the network part, and a
20  comesponding grant responsive to the request, if possible, But, when the conditions that
prevent the delivery of the channel allocation requests is not mercly transitory, an
excessive mumber of channel allocafion requests might be generated. For instance, if the
mobile node is positioned in an area at which network caverage is unavailable, then the
channel allocation requests shall sot be delivered to the neiwaork part irregpective of the

95  number of requests that are generated and sent.
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reduce the power consunption rate of he nobile node. 15 In exis hng gozd{]ée
nodes operabl e pursuant to-the GSM GPRS operating specificatibn, @ a I
al l ocation requests are repeatedly generated in the absence of a response
to any of the requests. Wien conditions that prevent delivery of the
channel al‘,e,@%g{ﬂ;,,%,,requests to the network part are sglwatotsngoent, return
to normal conditions permts normal delivery of a channel allocation
request to the network part, and a 20 correspondi ng grant responsive to the
request, if posl%eipﬁﬂﬁ@.E@Wﬁﬂwmqhmﬂhwﬂpﬂwewm%ﬁhw%hﬂc he delivery
of the channel allocation requests is not nerely transitory, an excessive
number of tREMHEE the petweds pagiis yrlikely 40 Be Wpepuliew AR Ry ROBEr-cIDEYMBtYEt ance, | f
the nobile node is positioned in an area at which network coverage is
unavai | abl BateryRaversepplyis dapletpd, aeqessiatingdirapeny basrerelacement 5t  be del i ver ed
to the network part irrespective of the 25 nunber of requests that are
generated msargigst . 4.1 5 DEC 2005 WO 2004/ 073331 PCTI CA2003/ 000204

Repeat ed generation_of the channe]_ allocation requests when delivery of the
request § at t heAsrardiely Hymannsr gopld he@rayided by which betéeg &y sglect el of Ui | y

power - consunptive. Battery power-supply is depleted, necessitating
frequent - baetmitspnaratinn ehaspel slfpcatipnsienienls ptaymotyle node, igprayAdJongeYity.pf a nner
coul d be provided by which better to select, when t perpit generation of
channel al ihsdatieyrovasnedy sndimprovabie whisfaion “??FBP@%H‘OFJM?’WMM t he
battery power supply and inproved user satisfaction of use of the nobile
node woul dbepessisssible. It is in 1ight of this background infornation

related to communicatjons in a radi,o 10 c%{%ﬁi cation st%/st.emt jat t he
'si-gni ficant i nph#iekghtef this backgonddaloppanon 8 GO Rications n & radio

10 communication system that the significant improvements of the present invention have

evolved,

SUMMARY OF THE INVENTION
'The present invention, accordingly, advantageously provides apparatus, and an
15 associated method, by which to conuh;micate data pursuant to a communication service,
such as GPRS (General Packet Redio Service), in a radio communication system.

Through operation of an embediment of the present invention, a manner is
provided by which to facilitate initiation of allocation of channel capacity to a mobile
node,

20 Requests for allocation of channel capacity are made in a manner that is less
energy-consumptive than that required of conventional techniques, When the mohile node

is bartery-powered, longer battery-life of a battery power supply is provided, reducing the



evol ved. SUMVARY COF TI M I NVENTI ON The present invention, accordi y

advant ageousl y provi des apparatus, and an . 15 associ ated net hod, ng§ %ch{]%
to communi cate data pursuant to a conmmuni cation service, such as GPR'S
(Ceneral ' Packet Radio Service), in a radio comunication system Through
operation Qfq ayeatedi ment of the present invention, acreamesum4 provi ded
by which to tacilitate initiation of allocation of channel capacity to a
mobil e node. 20 Requests for allocation of channel capacity are nmade in a
manner t hafrequengichyswhighhaysgyoldbrmabisrodels Feqaised i Z8place igbakay BIWLonvent i onal
techni ques. Wien the nobile node is battery-povbered , |onger battery-life
of a bat t esyPPBOYdhe BeREMPds. s provi ded, reducing the 5 1 5 DEC 2005 WO
20041073337 PCT/ CA2003/ 000204 frequency by which a user_ of the nobile node
is required to Indps sheence pidetastionpin ipparse to Eppation offa selsdedmmibeecthode. In the
absence of detection of a response to generation of a selected nunber of
requests, dgemestasmsrtion okrdditiopsd mequestsage dolaved. aneh a3 dorppelected imppaiods o g
selected tinme period_ 5 or until conmmunication conditions appear to have

i nproved. BBl semmpAwcytion Ganlitions apneytio ByisiTprgEed Seplselig BRIy pover s
not depleted, and battery-life is extended. A nobi|e node is operable to
send data Fortinyafebeirads, tattery pewenis pet depleted, andbatterydifesis extended, o) packet Radi o
Service) nessage. Wien data is_available at the nobile node fo

communi cati on t & mehienedsik oppmhle tgmendidataPREPYI FAARARRCEAT: Wﬁhg%é%}?ﬁ i n which

the nmobile 10 node operates, an initial request faor allocation tof channel
capaci ty ufEarsii Fagket Rpdibravipnianesgpge.oWhen daks avelab]e ﬂtl'i‘l"e‘“P@ﬁPﬂgﬂi s sent to

the network part, And, when delivered,to the, . . . .
communication to a network part of the radio cornmimication system in which the mobile

10  node operates, an inifigl request for allocation of cha_nncl capacity upon vs;hich to send tixe
data is requested. The request is sent to the network part, And, when delivéred to the
network part, a decision is made whether to allocate channel capacity to the mobile node
to communicate the data. When system parameters permit, a grant of channel capacity to
the mobile node is made and then communicated to the mobile node. Upan delivery of the

15 channel allocation to the mobile node, the mobile node sends the data responsive to the
allocation of the chammel capacity thereto. When implemented in a GSM/GERS system,
the request for channel allocation is generated npon a random access ch:mnel (RaCH).
Normal operation of the mobile node by which to request allocation of channel capacity,
and to send data upon allocation of the channel capacity is thereby effectuated,-

20 - ¥f the mobile node fails to detect a response to the initial request for allocation of
channel capacity upon which to comnmunicate the data, additiongl, i.e., subsequent,
requests are generated by the mobile node. One or more subsequent requests are
generéted at selected intervals; and the mobile node continues to mu‘nitor for detection of
responses to any of the prior-sent requests. Tn 2 GSM/GPRS system, for instance, the

25  requests are iransnitted wpon random access channels, Due to the random-access, 1.¢.,
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the nobil e node to comunicate the data. When system paraneters
grant of channel capacity to the nobile node is nade and then comruni cat ed
to the nobile node. Upon delivery of the 15 channel allocation to the
nobi | e node, the nobile node sends the data responsi vaei@azuddoozed | ocat i on
of the chaWr‘}bqw‘@a‘ﬁ'{:i ty thereto. Wien inplenented in a GSM GPRS system
t he request for channel allocation is generated upon a random access
channel ( Rawaie)l, natoNosiied randoer seess ohanhels, e reaplosts axe murdeptible toplishon With' equest
al l ocation of channel capacity, and to send data upon allocation of the
channel cagagisighals geretnerieywhdré et dratsent uporP®e rapdorh eceagsishianaelpolee fails to
detect a response to the initial request for allocation of channel
capacity UpsEnrnivrctubiequenorenuestscee mmetimeciantaursye iq 3 sFapsmitscheme thahhsequent |
requests are generated by the nobile node, One or nore subsequent requests
are gener ateamhteth reiabecthd pubsibilityerfregested coltisions of snopsistive Iebersmissinns Hues t o
monitor for detection of responses to any of the prior-sent requests. In a
GSM GPRS s yistreiiests. dhe numberrof edditiduel equests thatae sengrated it selestble eoh®pon r andom
access channels. Due to the random access, i.e., 6 1 5 DEC 2005 WD
2004/ 07333 R whhAR3ubag @Ot reqedstirascigencrated ate akse selepiableandom access
channel s, the requests are susceptible to collision with' ofther signals
gener ated el sewhemnasppochf dHegresswitventyona tttemingtioroismede aidbe wpbllsfets. The one
or nore subsequent requests are sonetines sent pursuant to,a retransmt
scheme t hathat fietnetwptisparics wiesuibblets the mebile mde ifiaselseieq maber o rgBestiie ons of
.successive retransm ssions of 5 the requests. The nunber of additional
'request s t ehinnelralogtiomara gentritel wigicatdetustien., aifhe mafkile node0f responS IO ARY { he
subsequent requests are generated are al so selectable. In an ect of the
pr esenti0i nwé fteipoinr-rasuiiited regiests: | When sychadeérainainds 'E%“GFF@B%O hat the
network part is unavailable to the nobile node if tgi sel ect S,dd Punber of
requests f owiditional request is delayed. The length of the delay is a selected fime period, detming a

network part, a decision is nade whether to allocate channel cap3ai
TLIRG 2005

delay period, During the delay period, no additional requests are generated by the mobile
node, | |
Alternately, when tk;e determingiion is made at the mobile node that the network is
15  umavailable to the mobﬂe node, generation of an additional request is also delayed, but for
a delay perioed of extending for so long as communication conditions appear to be poor.
For instance, in a GSM/GPRS systern, the mobile Inode monitors a broadcast control
channel (or other channel) to obtain an indication of the communication conditions, The
indication of I'.hé communication conditions comprises, for example, an indication of an
20  RSSI (received signal strength indication) value. Another indication of the
communication indici..a can, instead, be ntilized, ‘When the indication of the
commumication conditions indicates improvement of the communication conditions at
teast to a selected thieshold, an additional request for allocation of communication

.capacity is generated and sent. Thexehy, repeated requests are nat generated during times




channel allocation are generated w thout detection, at the nobi I1e,— rbcédf Bg
response to any 10 of the prior-transmtted requests. \Wen such a” 20
determ nation is made, generation of an additional request is delayed. The
|l ength of the delay is a selected tine period, defining a delay period.
During the webaynopssri od, no additional requests are g@eFCazededssndt he nobil e
node, Alternately, when the determnation is nade at the nobile node that

t he networlk, |s. /A . the bi | od eneration. of an

addi ti onal @t’%ﬁ%é’?%&g%gg%éﬁggf§$gﬁﬂ% Fl-?o e?i%"ﬁ’%%%?f%ﬁ of extending
for so lon ni I on conditions appear to be poor. For instance,
in a GSM é@g@%&ﬁﬁﬂ: mobi | e node nonitors a broadcast control ~channel

The % ndi cat ; on ol s8R Il AR Bl Mopdel B SR A GREE RGO L 0
anot hor 1 ndbiesRELE gl { LEEEN SRS A ol ARE L ARERBLEE 12 LT 1 ea
of the Sormiiiis i losthicaf SEMHEE @ hfRR bty plelidf HlaSeniP" O oMo
and sent . fRERUEEh splls Al BERAA foa BB ARR s hale?, 000°7 %) °F
nl 1 kel y 1 Sopver B b s Bl b (B3 80 e Pl eBERRE, TPPCCC
T ot e REbirABoRt iR oBaaNR bk BB e Btk thH iRled ibaBRREF. 3§ 008 A"
Fratance. el SaleAdb ARkt s EARHALIARNO RO AN 1o 408

det er mpat i0hnd iths WK pirdd2 A ni ons PEHMANS Aph? Bph it deu1S: dAY Beriod, the

subseguent request for channel allocation is generated and sent, even if the indication of

D

the communication conditions does not indicate that the commuuication conditions are not
at least as good as the selected threshold.
In another aspect of the present invention, the mobile node is defined in terms of
15  channel contyol states that represent operation of the mobile node to initiate allocation of
channel capacity by which to defiver a data service by way of a radio link. In a first state,
the mobile node is operable in a normal coverage state in which channel-allocation-
requesting is enabled. J a determination is made that the channel coverapge conditions are
poar, then the mobile node transitions to a second state, In the second state, the mobile
20  node is operable in a poor coverage state in which chauhel—a]lncﬁﬁon—rcquesﬁng is also
enabled. But, upon determination of channel-allocation-request failure, the mobile node
transitions to a third state, In the third state, tﬁa mobils node is opersbleina poor
coverage state in which channel—aliocation—requeating is disabled. 'i‘he rmobile node
remains in the third state until a delay timer times ont or vmtil a determination is mmade that
25  the mobile nade hag retumeci to, or has entered, a normal caverage area. When the delay
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I nproved to be better than a selected threshold. If the determ nation is
made that the comunication conditions have inproved to bel beik &r2ifhan a
sel ected threshold, then a subsequent request for channel allocation is
generated and sent, even though the set delay 10 period has not expired.
And, correspondi ngly, upon expiration of the set del ayempesamoozthne
subsequent Pé"ﬂ'ff@é’g?’?or channel allocation is generated and sent, even if
the indication of the comunication conditions does not indicate that the
COMUNI Catyama N i RSHRMEdd Winsitiads Dadlamithexscqdotiteadndiiba sel ect ed

t hreshol d.” I'n another aspect of the present invention, the nobile node is
defined i R f6haRidaks mide, ahmna gle thiphicite)tha tiztnebile hete it isgmenedht operation of
the nobile node to initiate allocation of channel capacity by which to

del iver a dalaSeaVthe thobite MY uadsitions batkeo fhe filststits. a first state, the
mobi | e node i s operable in a normal coverage state in which

channel - al | ocaty Giy-imbREWEEdn) g mobilenvdb isaperablt ip G8Meysitm et BAVIAE made t hat
t he channel coverage conditions are poor, then the nobile node transitions
to a Secong §hRE CWheR ik RdbIEAMBUAs datd Avhibabld thbe smbpuresamico AGKBS & oper abl e in
a poor coverage state in which channel-allocation-requesting is also

enabl ed, ?Igauegltmpéhaﬁ&ll QcshmAtis gieafed apanamhdom toowachasnelr dht@SRilef aj | ure, the
mobil e node™ transitions to a third state, In the third state, the nobile
node is Opg{Raldik® i@ aRepbnse Come teagest, SIE ao wspanseiitherinitial request 15

channel -al ocati on-requesting is disabled. The nobile node repmains in the
third stat gespd dn MdfRheYnt bratre tigres megenontednt feandhile BpAGAHYE i s made
that 25 the nobile node has returned to, or has entered, a nor%gl cover age
\area. When,dhei@elod¥ r@pdnsbiodRE oP0e Equets? Ot o5l number oERIBNE 180204 ti mer
tunes out, the nobile node transitions back to the second state ilAnd, i f a
det er m'llﬁat hGUR geferiVBd] @r roglidstsave both geneared vithings selected Hne PR meki%ode is in

a nornma

node delays sending any additional requests. The length of the delay is, seléctably, aset
ﬁme period or a period extending intil a cammunication condition indication indicates
that generation of an additional request is mote likely to be delivered to the network part
of the dommunica-tion system. At the expiration of the set time period or when the

15 communication condition indication indicates that the subsequent request shall more likely
be successful, the subseduent request is made,

Because the mobile node selects noi to generate the additional requests when a
determination is made that the generation of additional requests shall unlikely be
snecessful, battery capacity s conserved. Repeated requests, unlikely to be successiul and

20 nlsc; depletive of stored energy of the battery power supply, are delayed or otherwise not
made. Increased usage times of the mobile node, increasing user satisfaction of the mobile
node, thereby results,

fn these and other aspects, therefore, apparatus, and an associated method, is
provided for a radio communication system in which a mobile ﬁurle selectably
95  cormmunicates data by way of a radio link with a network part. Yuitiation of allocation of
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coverage area, the nobile node transitions back to the fast stqme)ErCnogise

i npl ementation, a nobile node is operable in a GSM system that provides 5
for GPRS. When the nobile node has data available to be sent pursuant to a
GPRS, a request for channel allocation is generated upon a random access
channel . Thgoha®aetsss7 node nonitors for a response to tETE/CAEpemR4l T noO
response to the initial request is detected, an additional one or nore
requests are generated, and the nobile node-continues to nonitor for a
response t shenmyl capacity dponaheieadiodink iy faellitiied o Achanagl AlosAbien regpest AEE s have 10
been generated, or requests have been generated within a selected tine
period, t hds seistably oper “@éﬂl%}%m%ﬁ]&blﬁ&‘aﬁfﬁw}cﬂtﬂ)h&me@aﬁ%@ép The | ength
of the delay is, selectably, a set tine period or a period extending Until
a communi c&he watwesk parf-t Therhivns] dlorativn request Sencmior selecisblypgoneriss : GRIRE an
additional request is nore likely to be delivered to the network part of

t he communiztaestignreayest rpomupmicas the,dgiafiom e mabile nede tdhe petwerk 8t d or when
the 15 communi cation condition indication indicates that the subsequent
request 5 haelectanis epgrableatjeasipbsent eldetestion at theprebile Bede ol a PSR 1948t | s nade.
Because the nobil e node selects not to generate the additional requests
when a detigiiig) shannebilopaiopaenpuest generateddy said shappel shogsron Banest SREPIT equest s

shall unlikely be successful, battery czg@acjty i s conserved. Repeated

requests, uFheisRlestgr selscts whew tacausefhn channg! dligcation teagesh BEETAlnE gene@8ahy ener gy
of the battery Power suppIIy, é::alel del aégd or otherw se not made. |ncreased
usage ti mesleashi fipsh@brgpent shappelallocatieq @Qusshg user satisfaction of the nobile
.node, thereby results. ipn these and ot her aspects, eref ore ar at us,
‘and an associ at eHMAECHBELets ApPTERiatRR of PF"(S‘Fmé"R’ ARG H’ﬁwm‘%ﬁgsystem in
whi ch a nobil e node sel ectably 25 comruni cat es. data by. of .a radio |ink
AR I R e i R RN Sty
following detailed description of the prssenﬂprreferréd embodiments of the invention,

and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
13 Figure 1 illustrates a fonctional block diagram of a communication system in
which an embodiment of the present invention is operable.
Figure 2 itlustrates a flow chart representative of exemplary operation of an

erbodiment of the present invention.

Figure 3 illustrates a state diagram representative of the control states in which the
20  mobile node that forms a portion of the communication system shown in Figure 1 is

aperable,
Figure 4 illustrates a method flow diagram representative of the method of

operation of an embodiment of the present invention.
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WO 2004/ 073337 PCT/ CA2003/ 000204 channel capacity upon the radch DE'EKZB%
facilitated. A channel allocation request generator is selectably operable
when data is available to be comruni cated by the nobile node to the
network part. The channel allocation request generator selectably generates
a channel _all ocati,;:)n request to conmuni cate the dat apdodspenzonbi | e node
to the netmlﬁmﬁ%ypﬁ. A 5 selector is operable at | east absent of detection
at the nobile node of a response to an initial channel allocation request
generated by said channel allocation request generator. The selector

sel ects when to cause the channel allocation request generator to generate
at least  a first subsequent channel allocation request. A nore conplete
appreciation of the present el pagROFEION Ope thereof can 10 be
obtained fromthe acconpanying drawi ngs that are briefly sumrari zed bel ow,
the follow ng ' gk Dlal i 5 ehdviy/cepérgfiestriod enbodi ment s
of the inventi o%%%@%ﬁe ap%g'tﬁgg%mgf’%%ﬂr?g WE%%’E F gIZ;.ESCRIﬂ[PTI ON OF THE
DRAW NGS 1 Eidgwg‘f radid (i AhES vl Hotilk inoda) of Rhet thathetgicandeol2 i _
conmuni cat fon Systémin hi ch an enbodi nent of the present invention is

oper abl gn gcif‘:l&gt%rﬁﬂﬁ%&i fnlc}gég,{e%ﬁ,?y Fapldn@itafbia e coRpSBRATUhaysaefohs #xenpl ary

oper at i enbodil nent “of” the present invention. Figure 3 illustrates
a state di S ek ¢ ¥ iralitgt P robeNidded. Fok pirpovet oF ilkintationt me 20
nobi | e nodé tThat torns a portion of the conmunication system shown in

e coent argRBEpRPhSe LEiie s b L et o7 he pr esen

{i nvent i on. aﬂtﬁoﬁouﬁy %ESM

‘k The communication system 10 is representative of any of various types of radio

10 communication systems. While the following description shall describe exemplary
ope;:aﬁon of the communication system with respect to an implementation in which the
communication system 10-forms a GSM (Global System for Mobile communications)
system that provides GPRS (General Packet Radio Service), the teachings of the preseat
invention are analogoﬁsly also implementsble in other. communication systems. Operation

15  of an embodiment of the present invention can, therefore, analogonsly also be described
with respect to its implementation in any of various other radic commusication sysiems.

The conmmunication system provides for the effectuation of data communication

services, here GPRS communications. Data is commumicated betwer;u the mobile node 12
and a network part 14 of the communication by wz;y of channels defined upon radio links

20  formed between the mobile node and the network part. Data sonrced at the network part
of the commumication system is sent to the mobile node upon forward link channels

defined upon a forward link 16, and data sourced at the mobile node is sent to the network

part upon reverse link channels defined npon a reverse link 18,

11



WD 2004/ 073337 PC r/ CA2003/ 000204 DETAI LED DESCRI-PTI ON Referr L'E f[;j rst to
Figure 1, a communi cation system shown generally at 10, provi @ {02005
radi o comuni cations with nobile nodes, of which the nobile node 12 is 5
representative. In the exenplary inplenentation, the comunication system

forms a nulioznmerizsystemincluding a plurality of nolpdycaredesmaogFor
purposes of illustration, a single nobile node 12 is shown in the figure.

commni oat i on. Sy SE HREPTHE RIS 8 e e B Sy P 2R IBke yDBS0f T adi o
e A P kT B B
yot em for B Feand it haans GREFey Sash i R Pl by 8 BB Tooner ol
P S e BB ok BB R B SR 8t o
N A S o T
the effect U5 %Hr}ggi}e Oggliﬂgn%%ﬁﬂﬁ?ﬁlgﬁfniagﬂg&ser vices, here >CIBPRS cgmmni cations.
he. commun cat | GR° B PA? ok rePR o EeioR e s kB Sl RS sBRky o
partor 1 HEoRe il AR Ry IR Bl iRt RS Tla Bin {or v o
o 1 6 moddepged B 855 shpath Bpcc iRty bD Sk ERHARM, HIMCERAC) o ot nec
upon a {¢# Ve\rvﬁlﬁhlz mléi]éli?ada }} The radio access network iy coupled by way of a gateway 24,

. here represented to inclnde the functions of a GGSN (Gateway GPRS Service Node) and
an SGSN (Serving GPRS Service Nede) to a wide area }letwoﬂ: (WAN) 26. The
functionalities of the GGSN and SGSN can, of course, be implemented elsewhere or in
other manners. And, t}lﬂ wide area network is hers representative of the Internet or other

15' packet data network, A cotrespondent node 28 is coupled to the wide area network, here
by way of a Iocal area network (LAN) 32 that is positioned behind a firewall 34.
GPRS data services are effectuable by, and with, the mobile node 12, Tn other
types of commurication systems, other types of data services are analogously effectuable.
Data that is to be communicated to effectuate z; data service is, for example, sourced at the
20  mobile node. When data is available at the mobile node for commumication to the netwark
parl to effectuate the communication service, channel] capacity must be allocated upon thsl
reverse link for the communiecation of the data by the mobile node to the network part,
The allocation of the channel capacity is granted by the network part of the

communication systern. Aud, once the channel capacity on the reverse link is made, the

12




1 5 DEC 2005 WD 2004/ 073337 PCTI CA2003/ 000204 Vari ous di fferent1 Bﬁﬁb@%
are defined upon the forward and reverse links. Details of the ré
formatting, and other definitional criteria associated with the channels
can be found in the operating specification materials pronul gated by the

appropri at eyogsodifiasd- setting body and in which the operataragopauanet ers of
the communi cation system5 10 are speci f | ed Var| ous control, traffic,

broadcast, a er channel for ins ef i t he operati ng
speci fi cat i“t?ﬁgﬁﬂ? FPE‘F%‘“’“F AR the Ph‘g’ﬂ\!‘lﬁﬂ%gﬁﬂgﬁt"i on systemis
here shown |nct|lq | 0 access netvvork (RAN) part 22 that includes,
anongst ot ﬁgonnp’r‘%t BFTEF™devi ces, referred to as base stations,

t hat communi cat of th orvva d and reverse |inks 0 with the nobile
node 12. The raﬁ\%xﬁ%'c}lﬁ’é'tegﬁﬂpﬁmw eupT e y’““iﬁ'@“"é“ g% Eway 24, here
represent o dncluyde the f nct J ns of N ( Gat ewa Servi ce Node)
and an S WF%%" E"Stmw("ﬁ' t“&é’“ﬁfé? k (WAN) 26.
The fu ctron it]es SGSN can, of c urse | ement ed

el sevhere m‘iﬁ%@r{ rrh’ %ﬂf@g’"%ﬁ%w SR U o anil o

renresent at | nt rnet acke e rk. A
correspondé#i‘t’&#a&r%é“fgu?%“ BEFBFrtg%ﬂ%h{]ﬁ%“&ﬂ"ﬂg” @éf‘"ﬂ@‘f Rﬁzv'\ﬁé‘l?‘e“ by way of
a local are AN) . 32 th ositi d ehin irewal | 34. GPRS
data servi é’@gr@?@wgﬁ%@ watg‘i”éatﬁ f"H’m‘? ‘Eglﬁc‘ﬂi&‘ In ot her
types of corrrrunrcéhr on . systens, ot her types of data services are

anal ogousl| )? BPPRENISYE™ Dot a that is to be conmmunicated to effectuate a

PPy s Y T e T i
ff J d
pon t HY - eceCBYTY B bRy bF o SABRAS e GAARR b Bl 0 T "o
to the “et% g{%éx}e Tgﬁgﬁn%hé G508 4 Ao acleBriRRT e sHARR Geltia ko ctiRNt €d DY

t he networ K
Wlﬂl one another in such an oceurrence and a collision condition is said to result. When a

collision condition ocems, the informational content of the separate signals is unlikely to
be delivered to the network patt, And. a signal that is involved in the collision condition
15  must be resent in order to be detected by the network part.

Various Tetransmission schemes are utilized ta overcome callision conditions. An
exemplary retransmission scheme is referred to as a back-off scheme. The peneral intent
of most retransmission schemes is to avoid repeated colligions of retransmitted signals on
the random access channels. Upon failure of delivery of a first transmission of a signal,

20 retransmission of the signals are generally effectnated. '

The request for channel allocation might not be delivered to the network part of the
communication system for other reasons, such as poor communication conditions, The .
mobile node might be positioned, for instance, at a location at which the requests can not
be deliverad to the network part, The Tequests might also be delivered to the network part,

25  but responses thereto might not be able to be delivared to, or detected at, the mobile node.
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conmmuni cation system And, once the channel capacity on the reﬁﬁ%&d ink is
made, the 12 1 5 DEC 2005 WD 2004/ 073337 1' CT/ CA2003/ 000204 i 8eke
comuni cates the data on the all ocated channel or channels, thereby to

ef fectuate the comruni cation service. In order for the channel capacity

al  ocation 4 9.hgeBsANt ed, a request for the allocati eeTmistsmwwede by the
nobi | e node. Fn the exenplary inplenentation, the 5 nobile node operates to
send channel allocation requests upon random access channgl s é Clis)
defi ned upand,tifeeresponestothd chasueligllocTtion sattesh aekdetasted AR mobllenodei™s zed upon

which to send signals to the network part 14 by any rmgji'ﬂle node operable in
t he commmﬁ@ni@wbbmﬁﬁmﬁeﬂmmm%ﬂﬁm%y d2andon v

accessi ble by the nobile nodes. 10 Because of the random accessibility of
such channebmsmusicagivakgviday be sent concurrently by nore than one nobile
node upon a random access channel. The signals are said to.cqQllide w-th

one anot her in Volite sollisiongendiinnewhish isdikely[te beonbyrangitoryDOFHOPRE LM% 1 o

result. When a collision condition occurs, the infornational ont ent of

t he separ amebile peielasa losatiemin whicl corpmunieatige ponditiontare B°Qrﬁ§grﬁ§'i’5%”&'1¥e Bart. And,
a signal that is involved i'n the collision conditi o‘& 1awrru t .be resent in
order to bdomgdessingeBepppted transdisigs ok regagsts by s mehtle npdatp U B 2% herres

are utilized to overcone collision conditipons., An .e ar nsm ssi on
scheme is r&bhmb@ﬂnsmﬂa@ﬁ&wﬂd@n%gﬁ&@m?ﬁ@mﬁ%‘ﬁﬁgﬁ%m&E% nost
retransm ssion schenmes is to avoid repeated collisions of retransmtted
si gnal s on at b hasterypayensunpleha PewWers Hs|oblepefe- f ai | ure of delivery of a first

effectuated. Themeghdbentarempisrarsit RObaEPBI ToHE R B G S ver ed 1 o
the net ¥0mr kne‘t?orr]t; pecn)r];: oiE ﬂr;ee communication system afe represented by the arrows 38 in Figore 1.

Mare particularly, an initial channel altocation request s indicated by the arrow 38-1, an

nth channel allocation request is indicated by the arrow 38-N and a channel allocation

request subsequent to the nth channel allocation request i§ indicated by the arrow 38-N+1.

The mobile rode 12, forming a radio transéeiver, includes a transmit (TX) part 42

15  and areceive (RX) part 44, operable respectively to send and to receive signals generated
during operation of the communication system 10. The signals sent and received during
operation of the respective parts of the mobile node include signalg that are sent to
sffectuate a data communication service, here 2 GPRS. And, the transmit and receive
parts are each coupled ta a user interface (UD) 46. The vser intetface includes, for

70  instance, both a user display and input actators, such as an input keypad.

The n:.mbilc node also includes apparatus 48 of an embodiment of the present
invention. The apparatus 48 is functionally represented and is formed of functional
elements that are implementable in any desived manner. In the exemplary implementation
tl-le functional elements of which the apparatus 48 is comprised are formed, at least in part,

25  of algorithms executable by processing circnitry of the mobile node. The functions of the
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comuni cati on system for other reasons, such as poor cormuniz? Qg@ tzgng
conditions. The . nobile node m ght be positioned, for instarcé, "at a

| ocation at which the requests can not be delivered to the network part.
The requests mght also be delivered to the network part, 25 but responses
t heret o m gWb zam733er abl e to be delivered to, or detectaucsabos/os® nobil e
node. 13 1 5 DEC 2905 WD 20041073337 PCTI CA2003/ 000204 And, if a response
to the cha ' equest. is not .detected at the nopile node, the
nobi | e nodgaﬁéusﬂc#g%ﬁ%tc?g%ge%"gﬂe’t Belmﬂ’g“Fﬁ“%mt T YT KA e cleperis ploct uat e

TS, SO O M i SR S
| ong- | ast i e PR RERRe AR R Bt e RS e fode 10 the
arount of st or eq Bk gy HefBEA AN HRRAh R sl R RSB e o 1 ne
L T
Channel al 1 ekcroRerbeAt A B Bt o tacpe RhBeBn e e it . "channer
Fequest  Supuaaonopiiod s K S il Rl i oo BB AR Rl o by

the arrow 3@zhdiecdiBe a@@idﬁﬂﬂgﬁ&%m{cg’r%nﬂé rEJ?gE Ot ré %gﬁ%%ﬁ\éﬂ%r’ i ncl udes

a Uansmt (TX) part 42 15 and a receive p

1 espoct | velshudrfad 00RO RBRE W 1 AT pAPRE A Bthnc ity RELET T 0N Of

-t he comruni cation system 1 signals se recerv
operati g Qf rdgfigits 85 AGE rdahbst BHofafor Rlay ! B HRRE! ' L{{Jﬂgs L gnpl s that
are sent-to r%qu ectuate zg\ﬁda accaoﬁTmH’l cati1on ’sbgrc\%@ggi?&ﬂ?r’ee . And, the
transmt ang, receive

The apparatus fusther includes a selector 54 coupled to the channel allocation
request generator. The selector selects when to canse tl_Je channel allocation request
generator to generate the requests for channel allocation. A line 56 extending to the

15 selector is representative of an input line that alert the selector to the availability of data at
the mabile node to be delivered Lo the network part to effectuate a data communication
service.

And, the apparams 48 is further shown to include a channel allocation grant
detector 62. The channel allocation grant detector is coupled to the receive part 44 and

20 operates to detect delivery to the mobile node a response to an earlier-transmitted channel
allocation request. The detector can, for instance, be emmbodied in the receive part, The
channel allocation grant detector is also coupled to the selector 54 to alert the selector of
detection, ot Iack of detection, of the respanse {o the earlier-transmitted request.

During normal operation in good communjcation conditions, a channel allocation

25 request is generated by the channel allocation request generator when data is to be

15



parts are each coupled to a user interface (U) 46. The user infgriRge05

i ncl udes, for 20 instance, both a user display and i nput actuators, such as
an i nput keypad. The nobile node al so includes apparatus 48 of an

enbodi nent of the present invention. The apparatus 48 is functionally

repr esent egroaz'ﬂﬁmllﬁs‘f ornmed of functional elenents thapcacaosmpizenentable in
any desired nmanner. |lu the exenplary inplenentation the functional

el enments of which the apparatus 48 is conprised are forned, at least in
part, 25 Qimahfieitid filEatbte a dbmintmscdtipn pardics shida e Eques istdelivesgd e pbi | e
node. The functions of the 14 15 D E C 2005 WD 20041073337 .

PCTI CA200 308264t 4 shichu dedsienimase whetherds srouirereqsld 1Ry ISERHEMr ed i n ot her
manners. And, the elenents of which the apparatus AS is formgg can be.

i pl ement qraily grANin onehying, tufrequve ismebined tode arobileneds BB Y vi t hi n, the
structure of the transmt and receive parts 42 and 44. The apparatus

i ncl udes &h@&nﬁﬁmm.thmfﬂiquucstémmw&igmth%PM@@%&\Q&%‘*% to 5
the transmt part 42. The channel allocation request generator operates to
cause genekqtilivered af the mebitdrdnahe datdctee deds At detegi Aogtnondedo e Ly@eshy RACRs
defted wupon .the reverse link 18, Wen, for instance, data, s available

. at the nobile nﬂoetmmfer)ﬁdcaimﬁwmwmwrﬁmfﬁhvm&w&n&hﬁm‘ﬁlﬁ”ﬁ@“@ﬁ@ct aate a
data communi cation service, tile channel allocation reﬂuest ener at or

gener at es, {1 ciamel allemtighreurstgenernionandup the seleatorotta TeHFEMSHPREAB W ¢ he channel
al l ocation rBg=t 10 or requests 38. '2= request generator nmay, .for

i nst ance, bsmembocthied ofdequeats genemierhiyn theyehapneh silocating reghes rgﬁ?aﬂ‘g‘a/rf r??lg’her
Ancludes a selector 54 coupled to the channel al I{)catioh .rer%ues%

‘gener at or . a Thmt selede povidsdtoghe seleginenintes eXamplaryimBleRR AR, THFRYRE | on

request enerator to generate the requests f.or channel 1o Lon. A line
5 6q ext qndig miﬁiﬁmhg;uestgfor channel allocation isqnnt detected by the detkator 62 the Bgl%&blp

selects to canse the request generator to generate one or maore subsequent requests, here up
to N subsequent requests, The additional requests are generated, for instance, pursuant to
a back-off, or other retransmission scheme, to facilitate delivery of the request to thg _
network part- in the event that 8 collizion condition prevented an earlier request, or
15 reéuests, from being delivered to the network part. The counter ig resetable, snch as when
' the detector 62 detects a response to an eartier-tranemitted request or when the counter
counts out the N transmissiogs of the request.
The apparatus 48 forther includes a communication condition indicator, here an
RSSI (Received Signal Strength Indication) measurer 68, The RSSI measurer is coupled
90  tothe receive part 44 and is here operable to measure signal strength, or signal-aver-noise,
1evels of network-transmitted signals on a broadcast channel. The RSSI measurer also is
coupled to the selector 54 to provide the selector with indications of the measurements
made by the measuret. The selector compares the meagured values with a threshold level,
In one impleménfation, the measurer ﬁerforms the comparison, and the indications
25 provided by the measurer to the selector are the resulis of the comparison.
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15 selector is representative of an input line that alert the ﬁgl@iﬁms\g
the availability of data at the nobile node to be delivered to"t rk
put to effectuate a data cornmni ati n service. And, the apparatus 48 is
further shown to include a channel allacadon grant detector 62. The
channel al | weabisetssgr ant detector is coupled to the ramyvcazopastisd4d and 20
operates to detect delivery to the nobile node a response to an

nt ance,  bo oribHBHAR HAREH B PSR b e pipsen et N PORH | o or ant
et cct 1 on, JofRShef P B8 phih e B B o ndhat peoctfe S msponse,

Condi t1 on— A0 Fut B Ry e e St bR e s By channel
2004/ 073357 B BT EbBSb A SRABR e G v wons wafRAlcCa | on
deci ot of | St PASREE bpached Btk s o R AR bRl “par 1 a1
et oct oq by e R AP ok SRR roalo it oty 28 BB deBRuca by ¢ he
ot oot or " acear Bk pld o A ERRINE ke e, BT SR RO RRT Do

forms a porj, Qheod a}g ratus 48. The counter is coupled to the channel
al l ocation requesetssg ndee?%%gr and to the selector 54. The counter operates

S B 1 P GRS P, B IR 1

'request generator.’ count value'i's provi

exenpl oy igﬂéa'n%}t E'- ] . initial re s, for

channel al Isocatt I on 1?15 h%%'{t éestagsg{cg%ggggﬁﬁég%é@er%ﬁ %’%ﬁg‘?}ﬁ:&mg@%c or
selected delay period has timed out. The selected delay period is either a sef period or &

delay period ¢hat is selectably alterable, such as by the selector.
In alternate exemplary operation of an embodiment of the present invention, if N

requests have been sent by the mobile node without detection of response, additional

15  requests forlchannel allacation are delayed until the selectsd'ﬁmc period fimes out, When,
for insfnnce, the selector is notified that the count value of the counter 64 has reached a
value of N without detection of a response by the detector 62, the selector causes the timer
72 to start counting. The selector delays the generation by the request generator 52 of an
additional channel allocation request until the timer times out, |

20 In an additional aliernate exbodiment of the present invention, the selector utilizes
both the timer and the RSSI measurer, or other communication condition indicator, to
select when to permit additional retransmissions of the channel allocation request, When
N requests for chanuel allocation bave been generated withowi detection of a Tesponse, the
selector delays additional requesis from being generated by the request generator, The

25  timer is started, and measnrements of the RSSI measurer are monitored. The selector
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sel ects to cause the request generator to generate one or nore $udpHEGuenTs
requests, here up to N subsequent requests. The additional requests are
generated, for instance, Pursuant to a back-off, or other retransm ssion
schene, to facilitate delivery of the request to the network part in the
event that wocod4ef3sston condition prevented an earlier FeIIA2em/mGess 15
requests, frombeing delivered to the network part. The counter is

T SRR oA o SR 0 OBl
' [ d. 4, N
Lo 2 el T AP S BRI o
di [ | ' . .20 [
B
e Ol kULl AR MRS Pt 070!,
(e 2090 St B8 B SR  UEBA A

i npl enent atj opn, the measurer perforns the conparison, and the indications
25 provi de y the neasurer to the selector are the results of the

e T e e T N

channel al |G 8ot %Eeﬁ&%‘adﬁ.evﬁﬁen%’ 605233%&1\%&&9“&1@ tt ction of

SRS
response, addi tional requests are cfe%aye’%ﬁf%n e neasurenents made be

he RSSI : TNaTol [ ' ' L i d db
e s etk oty ok SRS A5 R done e

‘t he measurenents nma cast o ast channel are

PRI o i e ko o

retransm ssion of requésts th y to
avoided. Improved battery life of the battery power supply results, increasing user

satisfaction with the mobile node and its use to effectuate 8 communication seyvice
therethrough. _
Figure 2 illustrates a flow chatt, shown generally at Bé, representative of operation
15 of an embodiment of the present invention. The operation represented by the flow chart is
implementable, for instance, by the apparatus 48 that forms a portion of-the' mobile node
of the communication system shown in Figure 1, .
Here, the method starts at the operation 84 at which a random access request is
selected to be generated. Then, at the decision block 86, a determination is made as to
20  whether RaCH (random access channel) operation is enabled. If nbt, the no branch is
taken to the block 88. Conversely, if 5o, the yes branch is taken to the block 92.
If the n6 branch is taken to the block 88, the random access request selected at the
block 84 is ignored. And, instead, a random access failure signal is instead sent. Then 2

path is taken to the block 94 and a random access channel deactivation timer, indicated by
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network part of the communication systemis not made. Battery C?qugiﬁgy f]ﬂ?i
al so thereby - not unnecessarily depleted. And, the apparatus 48 fu ez
includes a tiner 72. The timer is also coupled to the 10 selector 56. The
timer tines a selected delay period and reports to the sel ector when the
sel ect ed dgjshepPsds®d has tinmed out. The sel ected del pgrpamimdoldos either a
set period or a delay period that is selectably alterable, such as by the

selector. In alternate exenplary operation of an enbodi nent of the present
i nventi on,RAﬁHmEA%T@NgTEWE%& adedyt Angs aachaalea t%&@“cgﬁlﬁ&%ut

“detection of response, additional 15 requests for channel allocation are

del ayed un®G.] the selected tine period tines out. Wien, for instance, the

selector is notified that the count valye of the counter 64 has reached a
val ue of N wit HBat the decisian Rlork §6. adetampnafianis Fipds %”g"e% ¥C¥3, the selector

causes the tiner 72 to start counting. The selector delays the generation
by the reqmﬂ%ﬂ@h&iﬁﬂd@YB’?b‘&‘i@“&@ﬁ?“t“?&ﬁﬁ“kﬁ%ﬁﬁ%‘im%q%ﬁgfi on request
until the timer tines out., 20 In an additionalma.lt rn &e%podi nment of the
present 5i npeerdugrrommeacese Jade dyelagied mpspber of FRpes Pl"e“%f"'i“ﬁt ShE" e RsSI
measurer, or other comruni cation condition i ndwtor sﬂesllyé%_ when to

to ..
perm t addeerieeundlat fegrobile pade apdsrat torthe nctwork parkof the GouENcelO YIZR. ot When
N requests for channel allocation have been er at | det ection of
a response?h@mepatbé%%@'d?mﬁéﬁi}%“ngﬂ'& Rl h?@%ﬁ‘@&?@g‘?%@gg‘%‘ﬁg gener at ed
by the request generator. The 25 tiner is starte d s of the
ROSI  meas UmbeteAreirom e TotBIaf D ben Jopecieds %S% s %&%%‘ 073337

v

PCT/ CA2003/ 000204 del ays retransm ssion of a_subs nt channel allocation
irequest, r dejizeblock $0%\ Gtheryse; E’E%‘@a““h‘i ip mgiaﬁ:gggﬁlf

_ i@ unl ess the RSSI val ue
Y, e e et RSO oM e i [ 11
' has been received, and the mobile node operates in conformance with the response. That
is, if a grant of channel allocation has been received, the data communication is
effectnated upon the allocated channel capacity. And, if the request has been deuied, the
data is not Icommunicated.
15 If the no branch is taken o the block 104, no response to any earlier-transmitted
request for cliannel allocation hag been detected at the mobile node. And, as indicated by
the block 104, the random access channel allocation-request procedure is disabled, and a
delay timer, mchcated here by RACH_DEACTIVATION_TIMER, is started. A branch 15
then taken to the end block 56.
20 Because the random access chammel-allocation request procedure is disabled at the
block 104 upon a negative determination at the decision block 98, repeated
retransmissions of channel allocation requests on the random access channel are avoided,
thereby preserving baitery capacity .';Lt the mobile node.
Figure 3 illustrates a state diagram representation of the mobile node 12, showing
95  the RaCH (random access channel) contyol states at which the mobile node is operable
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the delay period tined by the delay timer, the sel ector causes tPS
subsequent channel 5 allocation request to be generated prior to hQaEC 2005
expiration of the delay period timed by the tiner. Thereby, again,
repeated retransm ssions of requests for channel allocation are del ayed,
or otherw swonoetsmmasie, when the retransm ssions of theQramuesHEzEr e
unlikely.to result in delivery of a grant, or other response, to our of

the requests. Depletion of stored 10 energy at the battery power supply
caused by PHERME ﬁé‘@"’?“&’ﬂ%ﬂ’; TSR AR VRt "’fee&iﬁé@tbg'a?%drelsa fdd® | nproved

battery life of the batte r supply resylts, _increasing user

sati sfacti SRedia S'tcfPémﬂ‘B‘B*ﬁ %@gggﬁé‘s‘?ﬁ? PH%“‘%S‘E% stafs léﬂ’f*@éf‘ﬁﬂé'idé’gﬂ’a‘&??ﬁlrmni cation
service theretBrough. Figure 2 illustrates a flow chart, shown generally
at 82, reprs@?e’ﬁ ative of operation 15 of an enbodi ment of the present

For i nst ance, byt SRETAERAFEEIE VGh HRRSHo P ORI R HFPBP B b1 | ¢ node
Che operat BRI 3t Wi s EPODa RoiGi Fepueiss vellauionie! Bt B Py be
30 ahot her FRACHIPTARHA DR SYE A Er PR oBRPRY anabl ed. 1T not, the
aken o the bl bBRaB2: it egShed SO aTDRe O bLopepgSPR g gt o ' °
o andom PEREEH Sre rRE-aTyRaor: pribe BeBidr i o MR epliont 20 DT
3, S0 e HRR e B ot
start ele Anc%hdi otPsra%en&%nL‘f e.tg?} lfoe@e ctogdiﬁgnes i QJﬂmﬁ la %%K/I—deﬁned, path loss criterion

parameter C1 value is greater than a threshold value, When the mode is in the first

operationat state, channel allocation request generation upon random access channels is
perimitted to initiate request for allocation of channel capacity upon which to communicate
data to effectnate a dat-a service, Requests, and, if necessary, retransmission of requests,

15  are permiited of the mobile node when the mobile node is operated in the first operational
state.

If the path loss eriterion parameter C1 falls beneath a threshold level, here
indicated to be 2 C1_POOR_COVERAGE, THRESHOLD, the mobile node transitions,
indicated by the transition path 158, into the second operational state 154. A transition

20  path 160 also extends back to the state 152 if the parametér C1 rises above the threshold
level. The second operatic;ual ‘state is representative of positioning of the mobile node in
poor coverage conditions but in which comrmmnication of allocation requests on the
random access channels remain enabled,

Here, though, when the random pocess request allocation procedure fails, 1.¢., when

25  aresponse to one or more (e.g., N) prior-fransmitted requests is not detected, the mobile
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96. if, at the decision block 86, a determnation is nade that ﬁt‘qagrggpggﬂ’g
access channel is available and the yes branch is taken to the'b X
t he random access 5 procedure conmences. Up to a sel ected nunber of
requests for channel allocation are generated at the nobil e.node and sent
t o t he net wpohkoowarssa7of the conmuni cation system  The®CTEAMESMOZ t aken to
the decision block 98 at which a determ nation is nade as to whether a

response fromthe network part has. beep detect . branch is
taken t o DOHRNATEHERS, ?@%@PW&“’%@@‘ ]% "Bﬁoéﬁ%\“ﬁ!{ gspe?agfléatrll QI%%%? ﬁ'e bl ock
104. 10 if the yes branch s taken to the.block 102, .a eto'a

previ ousl Fbséﬁ(*%lqpé@ﬂ@@’lStatﬁ%eﬁﬁéﬂa?wpeﬁwm%éqeﬂdb&%gﬁggﬁ%e operates in
conformance with the response, . That s, if Lant | | ocation
has been rosenarsgndifions. kessin PpRicAtiaT 9f§€“g?lﬁg%%“ﬁé‘%%@g%§% e

al | ocat ed channel capacit% ,Aigd I f the request has been denied, the data
i s not corrArfertaseegchepmels isdjsphledy by anch is taken to the bl ock 104, no

e Lo ke TS Sl SISHY A A gebhpsasd 0 s
o e el SRS A SRR Bl st 2
SRR e R A

neOaL v e ML O e LUE 0 O ke Bt @RS il 15T o1 on

random'access' channel are avoi ded,
thereby preserving b er apacity at the nobile node. Figure 3
illustrat egfe%taétaégﬁ"‘%qt'éﬁﬁé#r epresentation of the nobile node 12, showi ng
2> ggg;gﬁﬂ: (A0 125 DR rdes H08 e Fhobi AR Sraftitiohhifdlcsdaibyobl | € node

the transition path 164, back to the second operational state. The delay period is here

shown to be timed by a RACH_DEACTIVATION_TIMER. Transition to the second
operational state is effectuated as the mobile node remains in poor coverage conditions.
And, the mobile node transitions from the third operational state to the first

| 15  operational state, indicated by the ransition path 166, when fhe path loss criterion
parameter C1 retutns to, or becomes, at least a selected threshold level. The transition of
the mobile node m'xt of the third operational state and into the first operational state is
indicated by the transition path 166. Here, the transition ocours when the value of C1 is at
least ag great as a value represented as C1_POOR_COVERAGE_THRESHOLD.

20 An additional transition path-168 is further shown in Figure 3, This transition path
extends between the operational states 152 and 156. The transition path is taken from the
first operational sfate to the third operational state when the value of C1 is less than the
CleOR_CGVERAGﬁ_TfE{ESHOLD and a random access failure is exhibited. This
transition occurs, e.g., when the mobile node fails to receive a response during the random

25  access procedure.
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1 5 DEC 2005 WD 2004/ 1173337 PCT/ CA2003/ 000204 pursuant to an ?ggﬁﬁmnﬁ
of the present invention. Here, the nobile node is operated in 2405
first operational state 152, a second operational state 154, and a third

operational state 156. The operational state in which the nobile node is

oper at ed i%&%ﬂf}mﬁ?t upon 5 conditions in which the ppbichtsnadnsi s
operated as well as historical conditions, that is, prior states at which

the nobile node had previously been operated. Operation is first described
With respect tondderdibnabitalepanah inHghre diregresenti@plempntationof petweiker at i onal
state represents positioning of the nobile node in nornmal_ coverage

condi t i ONSeeekdcontblah neaiRtandipoat doversgecnnditiensr Vo theaeabils sodeis#Pers are

enabl ed. Normal coverage 10 conditions are defined, e.g., to be conditions
in which goRBidedehdnes, el rdissgmnt levas, abritheqfhe @ pr etk s gr eat er
than a threshol d val ue, Wen the node is in the first operational state,
channel  algapo@fshik sotswesth prees cagschdecodiopof themieisees catainedibamiel s | s
permtted to initiate request for allocation of channel capagci t% upon whi ch
t0 CONMRUNi Opkion RMha mchileddde ot ancmbodimtat of tegresewsdnvepdinp fsswived Birfe | 1
necessary, retransm ssion of requests, 15 are permtted of the nobile node
when t he  nayiakionab stees itown preFigured linmitstbhiery dapiation plethebatls-RowesRPIX OF | {1 he
path loss criterion paranmeter C falls beneath a threshold | evel, here

i ndi cat ed mendabilendds. POOR COVERAGE. T1TRESHOLD, the nobil e node
transitions, indicated by the transition path 158, int oé’;fge_ %gigond
oper ational st dh enrifidry, the terdeesiress dnwhioh fhamebilsardsisopeERledyedeling + o ( he
state 152 if the paraneter C rises above the threshold ,level, The second
toper at i onahdrmat atigodtorEEgeasant A npipl eﬁVﬂm%F"P?‘@ﬁisF@“Bf‘mi*Wewmabtthe node in
poor coverage conditions but in which conmmunication t%; ﬁ‘élclloaclation requests
on t he10r apsibmsacitesm rotaasice £ isrampaier thag g Ragr-coverage WIesnoid Vaic.

Otherwise the coverage atea is a poor coverage area, Access to the network by the mobile

node is not limited when the mobile node is in a normal coverage area: When the mobile
node 1S in a poor coverage area, the mobile node operateg in a network access controlled
state in which the random access or: the random access channel is controlled.

15 ¥f the mobile node is in a poor coverage area and the mobile node fails on the
random access procedure due to lack of detection of a response from the network, the
access of the mobile node to the random access channel is disabled and a delay timer is
starfed. 'The delay period is, for instance, of between thirty and sixty second durations. If
the random access channel is disabled, random access requests on the random access

20  channel a:.;c ignored and a random access failure signal is genetated and the delay timer is
restarted.

.Egm‘e 4 illustrates a method flow diagram, shown generally at 172, of the method

of operation of an embodiment of the present invention. The method facilitates initiation

of allocation of chanmel capacity upon a vadio link in a radio communication system. The
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Here, though, when the random access request allocation pr ocedi;re ggl IE
i.e., when 25 a response to one or nore (e.g., N prior-trans i% P 2005
requests is not detected, the nobile 20 1 5 DEC 2005 WD 2004/ 073337

PCT/ CA20031000204 node transitions, indicated by the transition path 162,
into the tRye@pasati onal state 156. The third oper @craaadoi/smzie | s
representative of positioning of the nobile node in poor coverage
conditions, here in which comunication of channel. allocation requests on
the randandiecomssnicition susten ingudss satshileinods tahsekecially SHRPNREELINA Bht ers the
third operational state, the nobile node remains in the state, w thout
gener at i ngwaydditicirafialink whluesstwodk@artchannel al | ocati on. The nobil e node
remains in the third operational state until the 3 del a‘# eriqd tinmes out
or a det er mi natfirstnandias indicated by the blask 1k ap iniga shaspe! pllocR %W@H%t er d
returns, or reaches, a level at |least as great as g!&@ﬁl ected. threshold. 10
Her e, whenselehiablyekmeyatsse The deanestisdo seramurieats g frora thy g rodsde e ons,
indicated by the transition path 164, back to the second operational

stat e. Shenafebtpagwheroditd is aypdpble tosheppppgicged by %amﬁ@e %"r‘]-‘ﬁ}&ﬁgﬂ DEACTI VATI ON
TIMER Transition to the second operational state is effectuated as the
nobi | e nodeetwedtgamhs | n poor coverage conditions. And, the nobile node
transitions fromthe third operatjonal_ state t,ogit?gfe first 15 gperational
state, indi cat bhehynd peindicgterkby the Rlopal 16, setrstion s ?Fet"ﬁ}’z'ﬁml‘%%sg criterion
paranmeter C returns to, or becones, at_|east a select thre d level.
The transi génsration of 2t eastigdisst subseaygrt hpruchallopation faqpes &5ﬁ'§5’3%glgﬁaﬁ9ét ate and
into the first operational state s, indicated b he transition path 166.
Here, the mohilsnade ohe weragfecto firdpitiplfoa ‘ﬁ’é’c‘t'j‘fmaqx‘?s' at least as great as a

val ue rlgpr esent %?erc%?r. t%:lougph operation E an%Tmb-I:; J\/Bf.‘.ll:—lﬁlf th% present invention, a manner is

provided by which to facilitate initiation of allocation of channel capacity to a mobile
node. Powereoﬁsumpﬁve, repeated Tetransmigsion of requests are avoided if a
determination is made that a responge to a refransmission request shail not be made, or
detected. Longer battery-life of a battery power supply that powers a mobile node is
15 provided. '
The previous descriptions are of preferred examples for implementing the
invention, and the scope of the invention shonld not necessarily be limited by this

description, The scope of the present invention is defined by the following claims:




20- An additional transition path 168 is further shown in Figure 3. This
transition path extends between the operational states 152 and} H5BEC 1285
transition path is taken fromthe first operational state to the third
operational state when the value of C is less than the C1200 . COVERAG.B
Tl SHOLD an%(gzuglmgﬁm access failure is exhibited. Thi scT/CABRUEINNON OCCUrS,
e.g., when e I'Te node fails to receive a response during the random
25 access procedure. 21 1 5 DEC 2005 WD 2004/ 073337 PCT/ CA20031000204 The
oper at jongy, iflchims: shown in Figure 4 represent inplenmentation of network
access control in normal and poor coverage conditions. \Wen the nobile node
is in poor coyer ade acatinicdniromicatioeeysiemde whish panobile pode seleabl% 4t ei t her

t he nobi-l e node or the network part, mght be so | ow as to prevent correct
decodi By QhmidigicimesdadsVayar b aidielil Wi xnefwork PobEP FLPRHFTHE $he nobi | e node
in an enbodi ment of the present invention described b é}he oper at i onal

st at es gsh s fo Epcilieatiag ritintivs obdlocasioy ofhennel capAclyrupph e padf power
supply of he nobile node. In sumary, the sefvice areas in which the

nobi | e nodgid appamer chlpeising: di vided into normal and poor coverage areas. A
normal coverage area is a service area in which tﬂe 18?1§ath‘aﬁ’lﬁ§o criterion
paranet@r O | g chiomelsincating requesCeenprstor selestrbl-Rperabls EE 6¥ 45 P 18" 0t her wi se
the coverage area is a poor coverage area, Access to the net by the
nobi | e 7 nogifcohAruntztel byihe aubbilhaedetn te ﬁ%fml@aﬁoa%i F‘%“P"ﬁ “ﬁ"“ﬁ‘g‘?"\r/rig '}é:(s:to‘ver age
area. Wen the nobile node is in a poor cpvegqa}l%se area th%tﬁg)&:&ﬂ!e node
oper at eg i@namtmlfmﬂh{ct@irmsmﬁﬁﬁﬂ@@meé%% LR P hdom access
or, the random access channel is controlled. 15 If the nobile node is in a
(poor coyer fgm iz ecbikmdde lodhansBYIEPHBEER f ai | s on t he

10 a selector operable at least absent of detection at the mobile node of a response to

11 aminitial channel allocation request generated by said channel allocation request generator
12 and determination that commurication conditions on the tadio link are inadequate, said
13 selector for selecting when to canse said channel allocation request generator to generate

14 at least a first subsequent channel allocation request.

15 2. The appatatus of claim 1 further comprising a counter coupled fo receive
16  indications when said channel allocation request generator generates a channel allocation
17  request, said counter for maintaining a count value represeniative of & curmulative count of
18  channel allocation requests generated by said cheannel allocation request generator 1o

19  request the allocation of the channel capacity to communicate the data.

20 3. The apparatus of claim 2 wherein said selector is further coupled to said
21  counier to receive the count valne maintained thereat, selection made by said selector io
17 pange sald channel allocation request generator (O generate the subsequent channel

73 allocation request selectably responsive (o the count value maintained ali gaid counter.
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random access procedure due to |ack of detection of a response [fﬁ?fitd“?ﬂ%
network, the access of the nobile node to the random access ch |

di sabled and a delay tiner is started. The delay period is, for instance,
of between thirty and sixty second durations. If the random access channel
i s disabled, random access requests on the random access 20 channel are

i gnored and a random access failure signal is generated and the delay tiner
is restarted. Figure 4 illustrates a nethod flow diagram shown generally
at 172, of Ihheplmithdd of operation of an enbodi nent of the present

invention. The nethod facilitates initiation, .of allocati rRpel

capaci ty upon a Iradi & ipbile tode §12) %?“&‘%b?ﬂﬁ?ﬁ}eéﬁﬁ%ﬂm@%%ﬂéo%@y%ﬁgq% 1 5 DEC
2005 WO 2004/ 073337 PCTI CA20031000204. radi o _conmuni €at,d dencl udes
a nobile nommatcwbcwmfw%@ﬁﬂ‘ﬁhﬁ@f”@é a&ﬁ?”é“%?mc%b%%?%ﬁg@%éi o Iink

with a network part. First, and as indicated. by the ock 17 initial
channel al | thapatarigeliess ephamns(dlier fe ‘“B‘é??é%é’f’ga?ﬂ °§“°r“<]a°c7§§3as“?ﬂ| s to
comuni cate data fromthe nobile node to the 5 network part when data is
avai | abl e t eapaeityoamomin redic gk BR).RE appBIPelRbEHE Bhe  network part. Then,
and as indicated by the block 176, selection is _nade %’i { en"ﬁl%sto cause
generation of at a biemasl allodatiewsrequerb g (52 RRENY TPV T8 Tequest absent
detection at the nobile node of a response to the initial cha I »
al | ocati on neslbRkito bd Goiverietsd bytthe wabile rode (12 F"O‘EBB‘FW&W%?QF %@ﬁt of the
present invention, a manner is provided by which to fa‘aigl i i@&&a{i jtiation
of al | ocat i @Rkl alleastiue requegs geieraton (52):forslsictably §TRERURESLHEP L Bnstnpt i ve,
repeated retransm ssion of . requests are avoided jf .

-p request to communicate the ?lata from the mobile node (12) to fhe network part (14); and

a selector (54) operable at least absent of detection at the mobile node of a
iesponse 1o at leaat an initial channe! allocation request generated by said ¢hannel
allocation request generatar (52) and determination that communication canditions on the
radio link are inadequate, said selector (54) for selecting wheﬁ to canse said channel
allocation yequest generator (52) to generale at least a first subsequent chamnel allocaﬁon
request, selection made by said selector (54) to delay generation of the first gubsequent

channel allocation request for a selected delay period at least while the communication

conditions remain inadequate.

'.2. The apparatus (48) of claim 1 further comprising a counter (64) coupled to
receive indications when said channel allocation request generator (52) generates a

channel allocation request, said counter (64) for tnaintaining a count value representative
of & curnulative connt of channel allocation requests generated by said channel allocation

request generator (52) to request the allocation of the channel capacity to communicate

the data. .
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determnation is made that a response to a retransm ssion request shal |

be made, or detected. Longer battery-life of a battery power 56] tﬂﬁ
poviers a nobile node is 15 provided. The previous descriptions are of
"preferred exanples for inplenenting the invention, and the scope of the
invention should not necessarily be limted by this description. The scope
of the present invention is deflned by the following clainms: 1 5 DEC 2005
WD 20041073337 PCT/ CA2003/ 000204 1 In the, cl.ai ple
conmuni cati on syst emThe appareis @ohpisipa nhgen nﬁéeéfc I(yA)q\Ssﬁg%ren%uogl 1cglt es
data by way of a radio link with a network pg .

appar at us f o saidaiutiet 664) tegeseiverthaeqrghvalye ‘a‘i‘lﬁ'&:ﬁ@ fhgﬂaa%?gé %éﬁ %PE Bg%)aé%l ty
upon the radio link, 5 said apparatus conprising: 6 a' channel allocation
request geneﬂaﬁmﬂsaabemwably operabl e when data is available to 7 be
comuni cated by the nobile node to the network part, said channe
allocation request 8 generator for selectably generating a channel

al I ocation request to comuni cate the data 9 fromthe nobile node to the
network part; and 10 a sel ector operable at | east absent of detection at

t he nobil e node of a response to 11 an initial channel allocation request
generated by said channel allocation request generator 12 and

~determ nation that.- communi cation conditions on the radio link are

i nadequate, said 13 selector for selecting when to cause said channel

al l ocati-on request generator to generate 14 at least a first subsequent
channel allocation request. 15 2. The apparatus of claim1 further
conpri'sing a counter coupled to receive 16 indications when said channel
‘al | ocation request generator generates a channel allocation




17 request, said counter for maintaining a count value representative of a
cumul ative -count of 18 channel allocation requests generated by5sEE@ 2005
channel allocation request generator to 19 request the allocation of the

‘channel capacity to communicate the data. 20 3. The apparatus of claim2

wherein said selector is further coupled to said 21 counter to receive the
count val ue mai ntai ned thereat, selection made by said selector to 22

cause said channel allocation request nerator .40 subsequent
channel 23 sdid dmanﬂleﬂpﬂﬁmré%ﬂs%%‘éﬁ“é@ﬁ%&%‘&%{ﬁ%@ gvsgg%éﬁ%:ﬁte:ﬁﬂgggﬁt val ue

mai ntai ned at said counter. 24 1 5 DEC_.2005 In the. cl.al® . bi |l e node
(12) sel ect aldoytioyrequest seleriably resBRRFYSiTe BB 45787 ]él%nﬂfg%dné? %m&g%%ﬂlr)\i cate
data by way of a radio link (18) with a network part (14), said nobile node
(12) characte#)i zed by, apparatus (48) for facilitating initiation of

al l ocation of channel capacity upon the radio link (19), said apparatus
(48) conprising: a channel allocation request generator (52) selectably
twork part (14), 4sai drichapsais @ish opdiimhwhereinesid sgjeqien(3f)oF Dpthes 1of o

sel ectably generating a channel allocation request to conmunicate the

data from t he mnhileRodealtdonapnibheenesmolse) paeterfis fi subsemet SEPRL: or

(54) operable at™ | east absent of detection at the nobile node of a

response to gt 4&3&? 8 silzfbl bk the hann ebluakaintatdddy seidgowyer GSiefeat B8P by
t

sai d channel” allocation request generator (52) and determ nation that

comuni cat i oa%e&ggg%m' on the radio |link are inadequate, said sel ector
(54) for selecting en to cause said channel allocation request generator

(52) to generate at |least a fi=st subsequent channel allocation request,

'sel ection made by sai g, sel ector, (5 | i of futiha fbd r st
channel al Bﬁw(ﬁé ‘{‘)c1a£194%e?c¥n | [%WP

subsequent _ _ norequest for a selected delay period at |east
while the Cog;unsjiglg (s:&;[l Icl?ar!melc QG%{IILEIDI. 1%&303[ g&%ﬁ%ﬁ(%%éﬂﬁ%ﬁ: subsequent channfl

allocation request signals at selected intervals absent detection at the mobile node (12) of
#he imitial channel allocation request and any prior, subsequent channel allocation requests

while the cotmt vakie remaing less than the selected threshold.

6. The apparatus (48) of claim 3 further comprising a radio Jink indicia
measurer (68) coupled to receive indicia associated with the radio link, said radio link

indicia measurer (68) for measuring a value associated with the radio link.

7. The apparatus (48) o.f claim 3 further comprising a timer (72) coupled o
receive indications of when said channel allocation request generator (72) generates a
* channel allocation request, said timer for timing the selected delay period subsequent (o

the generation of the channel aflocation request.

8. The apparaius (48) of claim 1 further comprising 2 radio link indicia

measurer (68) coupled o receive indicia associated with the radio link (18), said radio
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2. The apparatus (48) of claim| farther conprising a counter 64? coupl ed
to receive indications when said channel allocation request1dé t260h (52)
generates a .channel. allocation request, said counter (64) for maintaining
-a count value representative of a cunulative count of channel allocation
requests generated by said channel allocation request generator (52) to
request the allocation of the channel capacity to conmunicate the data. 25
1 5 DEC 2005 3. The apparatus (48) of claim 2 wherein said. ciQr (54) is
farther coumkesticis mesmirat (69 dortmeasisgig)a Falieragast Wﬁﬁ%‘&ﬁﬁﬁﬁm\f?g%é&%i nt ai ned
t hereat, selection nade by said selector (54) to cause 25a 1 5 DEC 2005
sai d channejhspdih es@tdlamrBfietrtherensplgd or (52) to generate the subsequent
channel allocation request selectably responsive to the count val ue
mai nt ai ned at said counter (64). 4. The apparatus (48) of claim 3 wherein
said selector (54) is further for. causing said channel allocation request
generator (52) to generate the subsequent channel allocation request

si gnal when the count val ue maintained by said counter (64) is |less than a.
sel ected threshold. 5. The apparatus (48) of claim4 wherein said selector
.-(54) is further for causing said channel allocation request generator (52)

""to generate subsequent channel allocation request signals at selected

interval s absent detection at the nobile node (12) of the initial channel
al l ocation request and any prior, subsequent channel allocation requests
while the count value remains |ess than the selected threshold.
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6. The apparatus (48) of claim3 further conprising a radio Ilgﬁljbna%gl a
measurer.'(68) coupled to receive indicia associated with thd o Kk

said radio link indicia neasurer (68) for neasuring a val ue associ ated
"wWith the radio link. 7. The apparatus (48) of claim3 further conprising a
timer (72) coupled to receive indications of when said channel allocation’
request generator (72) generates a channel allocation request, said tiner
for timng the selected delay period subsequent to th ! [ ©h; t he
channel al | aoatd refiofigl indisia measurPHESRIRTEFAFE FRE YUY “@C’a%fdgi%%f@ggud?t her
conprising a radio link indicia_ neasurer (6 oupl ed,t.0 receive.indicia
associ at ed M/Elhaﬂsh&dﬂ:&@ﬁéI&dﬁﬂﬂ@k(%@?@ﬂ%"&ﬁﬂ”r(é% ‘(‘Fﬁaé‘gg’lm%dedﬁ'éaﬁg%g\éﬁ nk
indicia neasurer (68) for nmeasuring a val ue associ atﬁg vﬂ?t hueﬁlp%a%% io link
(18), and (sMpreamesaiddhawklodioestiop seapest geRemioHR ESGHn & 264 DEC 2005
to said radio linic indicia nmeasurer (68) to recei Vcﬁ thﬁa\%iggﬂgssoci at ed
with the rasloafidimequests8lectis serpengivejooshe galpa agseripted it BG4S "Nsas ur er
(68), selection nade by said selector .(54) to cause said channel

al l ocation request generator to generate the subsequent channel all.ocation
request seleetab}y resRORSIMEs UBPoflclEm\kigein SRaRivalre darheanerates@ radi o | nk.
9. The apparatus (48) of 'claim$S wherein the network part generates a
broadcast sign Sw?@{gj@Jﬂ%@ﬁ&ﬁ@a&idﬁﬂ@ﬂﬂ@ﬂim@&bbmmﬂmﬁmﬁm{m whatiinthe] nk and
wherein the indicia associated wwth the radio link to which said rlg‘gio i nk
i ndicia measuy jSni G0 o HRERIWIScICQMalis ditik iz maasass Geiogp with
detection a%ﬁgeagrsr'?fb%%mﬁg gr%?othe br oadcast si gnal upon the broadcast

(S: Qlag n?l’;ldi 30 fo Eegavé‘@(gﬁﬁrﬁt&%di@ﬂ%}:sogﬁteﬁ haiheRciieiehamotile nodd ofsherbreadpettd by

siymal upon the broadcast charmel.

10. | The apparatus (48) of claim 9 wherein the value measured by said radio
link indicia measurer (68) compriges a signal-strength value representative of at least
relative signal strength of the broadcast signal broadcast upon the broadcast channel,

detected at the maobile node.

11.  The apparatas (48) of claim. 10 wherein said selector (54) is further for
seleciing to cause said channel allocation request generator (52) to generate the
subsequent chanuel allocation request gignal when the value associated with the radio

link, measured by said tadio link indicia measnrer (68), is beyond a selected threshold.

12,  The apparatus (48) of claim 1 further comprising 2 timer (72) coupled to
receive indications of when said channel allocation request generator (52) genmtcs a
channel allocation reguest, said timer (72) for timing a selected time period subsequent to

the generation of the channel allocation request, and wherein said selector (54} is further
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link indicia neasurer (68) conprises a signal-strength val ue repﬁ@??ﬁﬂ?@hM?
of at least relative signal strength of the broadcast signal broadcas

upon the broadcast channel, detected at the nobile node. 11. The appar atus
*(48) of claim 10 wherein said selector (54) is further for selecting to
cause sai d channel allocation request-generator (52) to generate the
subsequent channel allocation request signal when the val ue associated with
the radio link, nmeasured by said radio link indicia , 1S
beyond a. seiysied mdbatdtinest(i)do reggive MREAGS &ﬁﬁf%g ?’ﬂ%’?mg)? %%Ilégl?éﬁséﬁéﬁ rther
conprising a timer (72) coupled to receive indications of when said
channel aIhﬁﬂaﬂbpmﬁdéque@@Lgdﬁé@aF@ﬂﬂPBZ) generates a channel all ocat.i on
request, said timer (72) for timng a selected tinme period subsequent to

t he generation of the channel allocation request, and wherein said selector
(54) is further 27 1 5 DEC 2005 coupled to said tinmer (72) to receive
indications at least of tinme-out of the selected tinme period by said tiner
(72), selection nade by 27a 1 5 DEC 2005 said selector (54) to cause said
channel allocation request generator (52) to generate the subsequent
channel allocation request selectably.responsive to tine-out of the
selected time period by said tinmer. 13.- The apparatus (48) of claim!l
wherein the radio.conmuni cation system (10) defines a random access
channel and wherein the channel allocation requests generated by said
channel allocation request generator (52) are generated upon the random
access channel. 14. The apparatus (48) of claim 13 wherein the radio
.communi cati on system

27a




conprises a GSM (d obal System for Mbile Comunications) systemthat
provides for GPRS (Ceneral Packet Radio Service) and wherein fine li{ar2l6h
al l ocation requests selectably generated by said channel allocation

- request generator are for allocation of channel capaci.ty upon which to
send GPRS-formatted data. A nethod of communicating in a radio

comuni cation systemin which a nobile node sel ectably communi cates data

. by way of a radio link with a network part, said ne ih
char act er i zaf sblctar Stpip@atse spidichrsa %%@BITTWQ%?%W&% g‘%ﬁi@%l i ng

state transitions between nobil e-node states purs 10k RLGLatkon of
al | ocati on @bseghain tiginnelailpetion WB%?FIWI"\@?X@EF‘E‘“IV? ﬁ%ﬁ%"p{%‘ﬁ D\Aﬂ:etgﬁ@%tg

communi cate data froma nobile node to a network part of a radio

comuni cat i e gatfldéysaidaingr.net hod conprising the steps o placing the nobile
node in a fast operational state (152) in which the nobile node is
permtted to request the allocation of the channel capacity upon the radio
liinlc; nonitori {139 colggggpli_,aqﬁ{lg @B) bingHiki Towkseneih e mdid compwRatios gy e® pEC 2005
pl aci ng the nobile node Th a second operational state.(154) in which the
mobi | e nod ")g%@egﬁg&%ﬂ%ééﬂcﬁa&u&@ﬂyﬁﬁﬁahm cliahit allacatirigPIHE channel
capacity up W radio |1 nk responsive to indicati ons@j;‘{]at t@g

comuni cati on i ndigGias ' e sSaneratod (2 ateigorergfd ¥RM ™Oring i s
beneath a fi%%?&%@e%ﬁ@%%%%?t%d@gl i%nng the nobile node is a third
operational state é%??ﬁanhél whi ch the nobile node is prohibited from
requesting AT o¢ation of the channel capacity if the nmpbile node is

unabl e, whil e in_l%_he %ﬁg@%gmg@%gé}w&_ﬁa{ 15 vBtrein thoradiotoomrmaicpéBWHER to t he
~‘channel allocation réequést, the nobile node remaining in the thir

operational state "‘I:“%Eam‘? éé,fa%acgﬁém b} MBbRECHasnaicatiems)systunithas proiles for

* communi cat i SR mai ns ‘beneath the first threshold |evel.
GPRS (General Packet Radio Service) and wherein the channel allocation requests

sclectably generaied by said channel allocation request generator are for allocation of

channel capacity upon which to send GPRS-formatied data.

15 A method of communicating in a Tadio communication system in which a

mobile node selectably comimunicates data by way of a radio link with a network part,

said method further characterized by a state iransition controller method for conirolling

state transitions between mobile-node states pursuant to initiation of allocation of chammel

capacity upon the radio link npon QMch {0 communicate data from a mobile node to 2

network part of a radio communication systers, said method comprisimg the steps oft
placing the mobile node in a first operational state (152) in which the mobile node
is permitted to reqﬁest the allocation of the channel capacity upon the radio link;

monitoring communication indicia on the radio link;
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16. The method of claim 15 conprising the additional operations of further
moni toring the comunication indicia while the nmobile node is ih5tHel s268pnd
operational state (154), and returning the nobile node to the first
operational state (152) fromthe second operational state (154) responsive
to indications that the communication indicia nonitored during said
operation of fiuther nonitoring is above a second threshold level. 1.7.

- The nethod of claim 15 wherein said t hod co L HioBnal
oper ations of fphtlhglthcrmﬁﬂFG'Piien’@ atsﬁ‘é’gESFﬁFﬁ'ﬁ‘fn EBS'?]%'P%}J gﬂﬂml le the

nmobile node is in the third operational kididg t he
nobi | e nodamﬂemmhammﬂnsmﬂésﬁﬁﬁFﬁdﬁﬁ?°Q§F§tiﬁffgéyé 22@%ﬁﬁ%?élgmtééﬂ?ndications
that the communication indicia nonitored duri L@ of further
moni t or ng lirtk redporevesto suticatians thitdRt fopnoy: 13“§w%§&m%ﬁ%gﬁnet hod of
claim 15 wherein said nethod c;ggrlses thgwi ﬁnal operations of further
oni t ori ng geton ohmnivaingdnbanedh a gt {FPRd HE: Bbi | e node is in the third
operational state (156), and wherein said operation of placing the nmobile
node in the third operational state (156) further conprises th operatlon

of mai ntai ni ng ggigw%pﬁlbhﬁbﬂ@m i B tHiddepthiion] spe (W6 sywick hamebfl, 5
ro

selected tine p nl ess the conmunication indicia nonitore durlng
sai d operat| QC[EIQ rob b b FRcbtBR itRCaTiosatinh 0 tioalaweraEadii MR BICHL and i f
t he conmuni ca indicia nonitored during said operation of furt

moni toring is; 9&\5?& @bﬁgﬁgﬂgs&bﬁ@@aﬂudnﬂrsmwtomcmgtQW@Q%WI“@F‘Hﬁﬂ‘ée to t he
first operaPl onal ate (152).

allocation request, the mobile node

remammg in the third operational state for a selected

time period at least while the communication indicia remains beneath the first threshold

level.

16.  The method of claim 15 comprising the additional operations of further

. monitoring the communication indicia while the mobile node is in the second operational

state (154), and returning the mobile node io the first operational state (1 52) from the

second operational state (154) responsive to indications that the communication indicia

monitored during said operation of further monitoring is above a second threshold level.

17.  The method of claim 15 wherein said method comprises the additional
op eraticlms of Further monitoring the communication indicia while the mobile node is in
the third operational state (156), and returning the mobile node 1o the first operational

state (152) responsive to indications that the communication indicia monitored during

said operation of further monitoring is above a second threshold.
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18.  The method of claim 15 wh ere.in said method comprises the additional
operations of forther monitoriﬁg the communication indicia while the mobile node irin
the third operational state (156), and wherein said operation of piacing the mobile node in
the third operational state (156) further compriées the operation of maintaining the mobile
node in the third operational siate for a selected time pariad unless the communication
indicia monitored during said operation of further menttoring is above a second threshold,
and if the communieation indicia monitored during said operation of further monitoring i

above a second threshold, retorning the mobile node to the first operational state (152).
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