1 METHOD AND SYSTEM FOR SI GNALI NG RELEASE CAUSE | NDI CATION I N A UMIS
NETWORK 5 FI ELD OF THE APPLI CATI ON [ 0001] The present application rel ates
to radi o resource control between User Equipnent (UE) and Uni versal
Terrestrial Radio Access Network (UTRAN), and in particular to the release
of an existing signaling connection in g UMIS network. 10 BACKGROUND

[ 0002] A Universal Mbile Tel ecommuni catl on System (UMIS) is a broadband,

packet based sysim{? ﬁg&g&&gr&a%@ ﬁ%@b e¢j ce, Vvideo
and multi- nedia Q; ﬁ Aﬁh
generation and i s general D¥ Ol IN vy HABES N vision Miltiple
Access (WCDWA). 15 [0003] In a UMIS network, a Radi o Resource Control

(RRC) part of the protocol stack is responsible for the assignnent,
configursati on and reI ease Of FIELD OF THRAPPLICAERIeN the UE and the UTRAN

This RRC prot ocol described in d ta| | i 3GPP TFB%B, ﬁ
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Access. the UE 1s required to request a connecti on
V\,henever i t pasticular tbdusmtadsao@mmsﬁn@a@abng Wnnﬁ@tsp!dngelJMa“SarleMg& whenever
the UTRAN or the Serving GPRS Support Node (SGSN) pages it to receive data
froman external data network such as a push server. Idle and Connected
nmode befppaviors are described in dGAGKGROUNISPP specifications TS 25. 304
and TS 25.331. 25 [0004] Wien in a UTRA RRC connected node, the device can
be in one of00p2Lir Astaiversal Miebie Tslesomumnication-Sysiers §iMEDdga breadband, i s

all ocated tog UE i.n i ange dat a.
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stack is responsible for the assignment, configuration and release of radio resources
between the UE and the UTRAN. This RRC protocol is described in detail in the
3GPP TS 25.331 specifications. Two basic modes that the UE can be in are defined
as “idle mode” and “UTRA connected mode”. UTRA stands for UMTS Terrestrial

20 Radio Access. In idie mode, the UE is required to request a RRC connection
whenever it wants to send any user data or in response to a page whenever the
UTRAN or the Serving GPRS Support Node (SGSN) pages it to receive data from an
external data network such as a push server. Idle and Connected mode behaviors are
described in details in 3GPP specifications TS 25.304 and TS 25.331.

25  [0004] When in a UTRA RRC connected mode, the device can be in one of four

states. These are:

CELL-DCH: A dedicated channel is allocated to the UE in uplink and downlink in

this state to exchange data. The UE must perform actions as outlined in 3GPP 25.331.
30

CELL FACH: no dedicated channel is allocated to the user equipment in this state.

Instead, common channels are used to exchange a small amount of bursty data. The

UE must perform actions as outlined in 3GPP 25.331 which includes the cell selection

process as defined in 3GPP TS 25.304.



2 CELL PCH. the UE uses Discontinuous Reception (DRX) to nonitor broadcast
nmessages and pages via a Paging Indicator Channel (PICH). No uplink
activity is possible. The UE nust performactions as outlined in 3GPP

25. 331 which includes 5 the cell selection process as defined in 3GPP TS
25.304. The UE nust performthe CELL URPDATE procedure after cell

resel ection. URA PCH the UE uses Discontinuous Reception (DRX) to nonitor
broadcast nessages and pages via a Paging |Indicator Channel (PICH). No
uplink activity is 10 possible. The UE nust perform actions as outlined in

3GPP 25. 331-fnc! 3GPP TS
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CELL FACH state. Wen the UE is in an RRC connected node, again it is the
net wor k t hatEldie SIPIRSTBheaeedure aftert eellsresal¢pbioRRC connection. The network nmay
al so nove the UE fromone RRC 20 state to another prior to releasing the
connection or in sone cases instead of releasing the connection. The state

transi ti onsygy epCHPie AR isek Dx%ﬂflﬁﬁblﬁﬁdééﬁtﬁ)né(m tbynditor bivadédsyi ty bet ween
the UE and network. Since the network (\r[ not know when the UE has
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the UTRAN. This nessa rel eases .t he si nal [ on. and radi o
bearers bet&€aH hyd @WTEQ‘OWRF OIEI dpeger gaﬁf@ﬁ%ﬁfﬁqﬁs{rﬁ tior, eé\"bove is

that even |( Aldseat i on on the UE has 30 conpleted its data
transaction i's not expecting any further data exchange, it still waits
for the netvvork to move it to the correct state The network may not be

even auer Gyiher e rhELnd B8l £b0 R B a0l hiGe b 5 GO oted it

controlled by the UTRAN. When an idle mode UE requests an RRC connection, the
network decides whether to move the UE to the CELL_DCH or CELIL,_FACH state.
When the UE is in an RRC connected mode, again it is the network that decides when
to release the RRC connection. The network may also move the UE from one RRC

20  state to another prior to releasing the connection or in some cases instead of releasing
the connection. The state transitions are typically triggered by data activity or
inactivity between the UE and network. Since the network may not know when the
UE has completed data exchange for a given application, it typically keeps the RRC
connection for some time in anticipation of more data to/from the UE. This is

25  typically done to reduce the latency of call set-up and subsequent radio bearer setup.
The RRC connection release message can only be sent by the UTRAN. This message
releases the signal link connection and all radio bearers between the UE and the
UTRAN.
[0006] The problem with the above is that even if an application on the UE has

30 completed its data transaction and is not expecting any further data exchange, it still
waits for the network to move it to the correct state. The network may not be even

aware of the fact that the application on the UE has completed its data exchange. For



exanpl e, an application on the UE may use its own acknow edgenent - based
protocol to exchange data with its application server which is connected
to the UMIS core network. Exanples are applications that run over UDP/IP
i npl ementing their own guaranteed delivery. In such a case, the UE knows
whet her the application server has 5 segt or received all the data packets
or not and is in a better position to determne if any further data

hange is to take pl. d.h deci de when to . terminate th
Connact | on (3Dl 8 BIPIGHAM PHERLIE Say #he6s pPaycadrdReepd ROQSPRAN
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the UE sendmny feithprabiaregchanige isste takemplagedinddrenemndeciderwien g temingie et he UE
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signal i ng GRRAEKIWIRA tRPRRCT@aREINd Rite id¢habpRl d differeal fateor irtd\dh k¢ i on from
the UE, causing the UE to transition to an_idl e node. roblemwth the

A
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A 20 networ i | Y, ] 0o, release ingdi j on when a
GW seﬁbi celh‘E %%gﬁ)gtgl%na?%ﬁ@&%?@%ﬁfc@ﬁ slsjt!rlyg{,}lazlofruggerat ‘ach lgirﬁiqlﬂl‘]:{rﬁg{'éoccur . The
rai sing of tames! shatethafiele refjbiged Kate of urslt, thegbaldraigng bhttarg tife. Ghisdlw i n
inefficient performance nonitoring and | arm noni.fqring at the network. 4
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better undm&&&“%k%&g@@@ce to the drawings in which: Figure 1 is a
show nhg t

bl ock di agram ates and transitions; 5 Figure 2 is a schematic
of a UMIS rfe0#tir k Shewblutjow &r the abowdhf B bate the Bifisend aigaaling xglgaee 3 is a
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transaction. Pursuant to section 8.1.14.3 of the 3GPP TS 25.331 specification, the

UTRAN may release the signaling connection upon receipt of the signaling release
indication from the UE, causing the UE to transition to an idle mode. A problem with
the above is that the signaling release indication may be considered an alarm. A

20  network typically only expects the signaling release indication when a GMM service
request failure, a RAU failure, or a attach failure occur. The raising of an alarm when
the UE request signaling release results in inefficient performance monitoring and

alarm monitoring at the network.



setup; Figure 4A is a block diagramof an exenplary transition between a

10 CELL DCH connected node state and an idle node initiated by the UTRAN
according to current nethod; Figure 4B is a block diagram showi ng an
exenplary transition between a CELL DCH state connected node transition to
an idle node utilizing signaling releage indications; 15 Figure 5Ais a

bl ock di agram of an exenplary transition between a CELL DCH inactivity to

a CELL_FACH inactivity i i niti . UTRAN;, Figure 5B
is a block diagram of mpﬁﬂmﬁf@ﬁﬂﬁ%@ L DCH inactivity
and an idl qof@sie Utrhb bAdkad a?%lg&ﬁbh W11 b beRGamniBdiceatwineteraRe b iere 6 is a

bl ock di agram of a UMIS pro ol stack; Figure 7 is an exenplary UE that
can be usedrawingssowhizhi on with the present nmethod; Figure 8 is an

exenpl ary network for use i ssociation wth the present nethod and
system 25 Fi gur]'gigﬁr‘? ks _etflf’?r}%\?%&grﬁﬂlrsi’ﬁwé% ggt?tﬁsear@tuéaﬂglutgfls’addi ng a cause
for a sisgnal i ng FigRAPHld RAHMECHEUMNIE satvolishdtving earidos UNTTS Céltiing 10 is

a flow di agram showi ng the steps taken by a UE upon receipt of a signaling
connecti on #ER&ase indication having a cause. 5 DETAI LED DESCRI PTI ON

RRC comnct ea. rBY 5 s RECRRRACTNARY Tl e M ATRRC Affhdhon o o1

ensuri ng tl"gen?etvmrk does not consider a signaling release indication to
be an alarmif the cause of the 5 signaling release.indication is a UE idle

transition requelignrg 4A i bloek figeram pbamexesplary apsiHeR bENERPpar at us
provi dgof orcA{ ANSER QthOfled R8¢ s Rl R Slle b Hitibidh by Ad DR AN M nation Of
ion for a

a signali ng-connec speci f1ed core networ maln or indicating
to the UTRANcbididg ta curremtshéthedy shoul d occur from one connected state to
another . The Tol Lout ngy oSl P oSl in S SESHAS St bR HEGRRESY 1O Lhe
CELL DCH state connected mode transition to an idle mode utilizing signaling
release indications;
15 Figure 5A is a block diagram of an exemplary transition between a
CELL_DCH inactivity to a CELL_FACH inactivity to an idle mode initiated by the
UTRAN;
Figure 5B is a block diagram of an exemplary transition between CELL_DCH
inactivity and an idle mode utilizing signaling release indications;
20 Figure 6 is a block diagram of a UMTS protocol stack;
Figure 7 is an exemplary UE that can be used in association with the present
method;
Figure 8 is an exemplary network for use in association with the present
method and system;
25 Figure 9 is a flow diagram showing the steps of adding a cause for a signaling
connection release indication at the UE; and

Figure 10 is a flow diagram showing the steps taken by a UE upon receipt of a

signaling connection release indication having a cause.



10 inpl ementation of a UMIS. It should be understood, however, that the
teachings of the present invention are anal ogously applicable to other
radio communi cation systens. [0010] In particular, if an application on
the UE determnes that it is done with the exchange of data, it can send a
"done" indication to the "RRC connectiog manager" 15 conponent of UE
software. The RRC connection manager keéps track of all existing
applications (including those providing a service over one or nmultiple

protocols), associated Packepydat BSCRI «ﬂaﬁg contexts, associated
packet switched (PS) radio bie)arerlslli???lgj assocll‘ate circuit switched (CS)

radi o bear §0809]A PDRe fires¢rs systéern aad matigidgabvids $adhatramsitidnedgien aa RIECand PDN

(Public Data Net rké runni ng across .a 20 UMIS gore.network. One or
Tl t1 pl e apoPPesed BRde toc morechyeny alfiFicai e o5 Todh WA casirge fyaswork
app! | catl | 0nocd o difisilr B FEBRC!AiEAtio b Be A &IERRF GRThRX(f tld) SOTE

cases, one application on"the UE I's associated with one prinmary PDP context
and nubt i plignalipgréleme isicationys dUE idkedransition sepestd dn pafitplag ¢t pesemt The RRC

Connecti on nager receives ."dane" indications fromdifferent. applications
on the UE t o‘ig‘?e‘{%a@ rf"élﬂgg(_?fgtf Slé‘c?f”in}g asqEo @ eéj,]fﬁ’étéﬁtl%y receive
an e-mai | fieihaidlsthh st@faURE conteictién Rirawpedified Sste WeRvorldibMbintdre e- mai |
application has sent an acknow edgnent, it may indicate that it has

conpl et ed iindicafingtotheHTBRAN Bt a franstien shopkeodstpiigarone gppdactedistaiitonay not

send such indjcat4 ased. on.g. co i : I ndi jons from
active applaingg}%?otg%]foggwéﬁ 4%@1085%@@8?%5%% t(l)l%éf’p f%%ﬁts} ﬁ%éu%%}n 't 30
before 10t Gmpldnidrtitdhefa BVISalli foukitneicistood] bwase, thit thdackings sfet wor k
packet service donmain. A del gly in_this case can be introduced to ensure
that the aph¢ Presgtsveption argjapalogoysly prplicable fo etherradiogeanpenisgiPndoes not
require an ?gigmgonnection. The delay can 6 be dynam c based on traffic

hi story and’ or application profiles. Wenever the RRC connection nanager
det er m nes [00#0] wi Iihpaticedarp ifcincdpplicdtipntonabe Dl depgrimetthadiit is donewiik theed t o

O oA o200 Rl I, SR A BB R 00
send a13 1 eQufvhedtr UH @J€vdré. 20Rd RROcothédton 162ABEARHs ARt tafl kREnTRAN.
[ 0011] The above decision nmay al so take into account whet her networ
supports lapplicatians (including dhash eraviding atsenyicepisnonaoer multipls protorelsk .
associated Packet Data Protocol (PDP) contexts, associated packet switched (PS)
radio bearers and associated circuit switched (CS) radio bearers. A PDP Context is a
logical association between a UE and PDN (Public Data Network) running across a
20  UMTS core network. One or multiple applications {e.g. an e-mail application and a
browser application) on the UE may be associated with one PDP context. In some
cases, one application on the UE is associated with one primary PDP context and
multiple applications may be tied with secondary PDP contexts. The RRC Connection
Manager receives “done” indications from different applications on the UE that are
25 simultaneously active. For example, user may receive an e-mail from a push server
while browsing the web. After the e-mail application has sent an acknowledgment, it
may indicate that it has completed its data transaction, however, the browser
application may not send such indication. Based on a composite status of such
indications from active applications, UE sofiware can decide how long it should wait
30 before it can initiate a signaling connection release of the core network packet service
domain. A delay in this case can be introduced to ensure that the application 1s truly

finished with data exchange and does not require an RRC connection. The delay can



[0012] The UE initiated transition to idle node can happen fromany state
of the RRC connected nobde and ends up having the network rel ease the RRC
connection 10 and noving to idle node. The UE being in idle node, as wll
be appreciated by those skilled in the art, is nuch |ess battery intensive
than the UE being in a connected state., [0013] The sending of the
signaling release indication however can cause the network to consider
that an alarm has occurred. In the case that the signaling rel ease

i ndi cati on yeiyRahRVakdd M trifhie HidRSrySRURE pflicAfion PRKIROWHAES: thd RREXPECT €d,

in a preferred 15 enbodi nent the network can distinguish the fact that the
si gnali ng rcehmeatien madageadeemmines that wisthisbme protabilidy) thas he dpplithon isansi t i on as
opposed to an abpormal condition, This, distjnction allo i.ndi cat ors such
P he. Key cRBsal Mateiengh art deirt paepiend e alifiorarieathn ke icafy,

| mprovi ng  pRédeaiiiBEBic APRop Akt MBnRAR(ead. REBofAM)! HlicAthtivERNQddn séh@a Pr esent
met hod all ows the UE to append, to an existing signaling 20 rel ease

i ndi cat bon reguest for stajsrieanpition gvithirecarmgeted frode ththed/ BIRAN: ng r el ease

i ndi cati on. n rk . L hen use. & he. ' ilter true
al arm condi[Pﬁc])ﬁs f?%g\ngoog F{&%éa(lF P8R, %SO\A%P %H&gg%ggﬁggﬁérﬂg%%géfoég s?ép%gtg put
~into an i dERAIPCH sk@saibBe transifion Betaell tdithiwatbur t her data. This inproves
the efficiency of alarm.and perfornmance. nonitoring, while still_allow ng

the UE to J88lpat The YEriaiigledesibon foidlewmodnean happen Gompny siaseiel ther e
qui ckly. [ QSLo et %ﬁ%d%ﬂ@é ﬁﬂdﬁ%&%%@fvﬁrﬁ%@e&%@@(é RRE Rnfikippd for

processing signhaling rel'ease I ndlcation cause between user equl pnent and a
wi rel e46 nanimdyving toddipmicien FhieREE beiag s wile mode)iab ouill bg ap@recibied bylese
equi pnent , et her, a signalin connecti.on rel I ndi cati on shoul d be

s hapyiEc OB

[
sent to t hekied & heartimpshdesshafiendntegsivathy RFSE IS FOPRTRH SIS cause
for the sigog{3ng PRONAAMEAT thelighife ke ahdioRidihoifer ShARld H

connection'rel ease indication; sending the appended signaling connection
rel ease i naietvairk dmcansidehthahin allags banetonoed.; In duciase thgt thiesignnlimmitelaage

cai d cause ToRPE Arsval ik BRARE oot CRami; Hiieatn mrsuth, "
appl i casi orpfbsbiiar tHy RwWeRTad dEYiaEERh GaRétaRatig sipidngseleas inditaidal | ng
rel ease indication cause, the system conprising: user equipnent, the user
5 equi pments hEssili gl areanasted Kloagastion asmppotadria an shagrmg! sensiic Thes
communi cat %is\f\f.ngi'on allows indicators such as the Key Performance Indicator (KPI} to be more
accurate, thereby improving performance monitoring and alarm monitoring.
[0014] The present method allows the UE to append, to an ekisting signaling
20 release indication, a field providing the cause for the signaling release indication. The
network may then use the appended field to filter true alarm conditions from
situations in which a UE has requested to be put into an idle state because it is
expecting no further data. This improves the efficiency of alarm and performance
monitoring, while still allowing the UE to save battery resources by moving into an
25  idle mode more quickly.
[0015]  The present application therefore provides a method for processing
signaling release indication cause between user equipment and a wireless network,
comprising the steps of: monitoring, at the user equipment, whether a signaling
connection release indication should be sent to the wireless network; appending, at the
30  user equipment, a cause for the signaling connection release indication to the
signaling connection release indication; sending the appended signaling connection

release indication to the wireless network; receiving the signaling connection release



the UMIS network; a radio processor having a digital signal processor and
adapted to interact with said radi o subsystem nenory; a user interface; a
processor adapted to run user applications and interact with the nenory,
the radio and the user interface and adapted to run applications, the user
equi pnment characterized by having neans710 for: nonitoring whether a
signaling connection rel ease indication'should be sent to the wreless

net wor k; appendi ng a cause for the signaling connection rel ease indication
to the Signaliag SONGELEAhAELESE HiddAR BRI ppended
si gnal i ng CORNECtT O Terease 1ndi cation to the wrel ess network; and a

W rel ess nehispakaadgapted to comrunicate with the user equi pnent and

further characterized by nmeans for: 15 recejving the signaling cqonnection
rel ease i ndPBHB)i on:Thepeesent appliGaign futher es:yéfkswyst@@taéﬁwg@% 8t o raise

an al arm [s&’%%ﬂ% Ji&asp 1R ibn U] (8 s Shinplisihb! dsBPEqABAYIES udr Mot hOd

for processi ignaling release’ indfcation cauSe at user equi pnent for
i nproved alesguipntenahivinga sddi@subsystehdsdudiag woadio adaptest tovommurhateswihs of :

nonitorin et a signal i.ng connecti.on 20 .rel ease i ndicatio ul d be
Tont | 0o R AOEMTE alwier et babaai g « gt Snn st an el
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i ndi cation; and sending the appended signali g&co_nnect i on rel ease
i ndi cat i on rup usérepplicativasand intsravt with thiaresiony,dhé tadig ang the yserdntordade i s

provi ded wit n.indication of t cause.of the sianali I on

rel ease i ncﬁ“géa?ﬁﬁg%z%m[aﬁgli loﬁgﬁep?sgg EHPTER, ctll]‘(%rgﬁegﬁ s]{)fﬁaf"%%@? %gasr

provi deg apBAmAéiringwheERE a SipdhIMEInneétibnlreldhdd ihdicatidredheakitbeakenitoshgnal i ng
connection. A checker is configured to check  whether a signaljng

connect i on wistlessgwtworkj anpending giseuiedfopthesignalingicanngetiqn iglpascigdicalan ton

rel ease indjcat]j S ] f.] . ﬂ]g‘?th ' | npection

rel ease i ngh%%?#%ﬁ}hgr%@%%ﬁlgﬁ%ﬁ?% dluﬁgzlitgoa .L‘gdné‘%g heé%lﬁie%g{#édrg a!ci]l Qt he

si gnal i ng 3Rnaetioactlems inditaRmao itoivireliessoretbyrkt el € vireless nétivatk 4dapted

signaling connection re|lease indication iél\_&%:ﬁdhbe sent,.. The si.gnaling
&

connect i on 1P EPBEREIGAHRY h thegiser eAvipmey aad . ?ﬁﬁe‘f‘@dg’é’s@eqﬂﬁ cation
cause fyisel drecéviné %%ﬁénaligg cBhR2E0E rARRE ikBlHiBR; &dl fillering/shidQhudy t|8V i des

net wor K "appar at’u rating upon a signaling connection rel ease
i ndi cat i on.determéxcawhetber to saisomf adlgomed to exami ne a signaling rel ease

| ndi cation [(681#1;]6 f Ll-%le %re%gnttagle)liga{tigﬁaslih r}grtlge?%?qu dsAnethod for processing

signaling release indication cause at user equipment for improved alarm tracking at a

wireless network, comprising the steps of: monitoring whether a signaling connection

20 release indication should be sent to the wireless network; appending a cause for the
signaling connection release indication to the signaling connection release indication;
and sending the appended signaling connection release indication to the wireless
network, wherein said wireless network is provided with an indication of the cause of
the signaling connection release indication.

25 {0018]  The present application still further provides apparatus for user equipment
to facilitate release of a signaling connection. A checker is configured to check
whether a signaling connection release indication should be sent. A signaling
connection release indication sender is configured to send a signaling connection
release indication responsive to indication by the checker that the signaling

30 connection release indication by the checker that the signaling connection release
indication should be sent. The signaling connection release indication includes a

signaling release indication cause field.



rel ease indication. The exam ner checks whether the signaling rel ease
indication 5 cause field indicates an abnormal condition. An alarm
generator is configured selectably to generate an alarmif exam nation by
t he exam ner determnes that the signaling release indication cause field
i ndi cates the abnormal condition. [0020% The present application yet
further provides a user equi pnent adapteéd for providing signaling rel ease
i ndi cation cause in a UMIS network, the user equipnment 10 having a radio

FubsySter SR, g Sa RS B BRP TS ot IRt MS et or

with said ropeiaing upsy s bighalinedsanyctiod rbﬂ&ﬁe ihdicstidna e e)amﬁnmeecsﬁirgumﬂapt ed to
run user applications and interact with the nmenory, the radio and the user

interface dn@xamimgpgisiapaling ﬁhﬂsﬁﬁﬁmﬂ@% P%‘H@ fieldef the é‘gn@l’ﬂ& ORRGREion
char act €11 166k G0 AR in bl oy RO A AATg) | 70

connecti on F&lease |on S e sent to vm Fol ess net wor k
appendi 8g &:aﬁéﬂﬁc&d inﬂicaltd?.em!bgmaial conditiomeAh |atamnrghaame is quaifigatetlon t o the

signaling connection rel ease |nd|cat|on nd,sendin e appended signalin
connect i on SP@P@BE’ 0igERRATRIS AR FHATIGT PYAIIRALQH g’eﬁéﬁﬁgk& q%ﬁ%ﬁﬁ 'stg )
wirel ess ng O%ﬂﬁh réléas@frfll‘fdaﬁ%ﬂ c%s% é;?({:‘m'dﬂﬂ’cegﬂié éﬂﬁoﬁﬁaltcﬁﬁdlﬁﬁﬂse of t he

signaling c |on rel ease 20 ation. 10021] Reference is now nade to
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related 30 functionalities. [0023]. In idle node ,Pl .the UEf[TU
request an adppted ShRBEPPHeRtoBS. stb% uwﬁeﬁwamema@ﬁaecl;e@é% ¥BAGRE AR Ofat a needs

to be %Chafﬂ&ﬁ?ogﬁ,g%%rm%y&g@am%%miw KudicadBi elo%ﬁﬁb@enaﬁ, @eresult of

ei t her "an app 1on on t requiring a connecti on
wireless network; appending a cause for the signaling connection release indication to

the signaling connection release indication; and sending the appended signaling
connection release indication to the wireless network, wherein said wireless network
is provided with an indication of the cause of the signaling connection releese

20 indication.

[0021] Reference is now made to Figure 1. Figure 1 is a block diagram showing
the various modes and states for the radio resource control portion of a protocol stack
in a UMTS network. In particular, the RRC can be either in an RRC idle state 110 or
an RRC connected state 120.

25 [0022]  As will be appreciated by those skilled in the art, a UMTS network
consists of two land-based network segments. These are the Core Network (CN) and
the Universal Terrestrial Radio-Access Network (UTRAN) (as illustrated in Figure
8). The Core Network is responsible for the switching and routing of data calls and
data connections to the external networks while the UTRAN handles all radio related

30 functionalities.



send data, or as a result of the UE nonitoring a paging channel to indicate
whet her the 5 UTRAN or SGSN has paged the UE to receive data from an
external data network such as a push server. In addition, UE al so requests
RRC connection whenever it needs to send Mbility Managenment signaling
messages such as Location Area Update.,[0024] Once the UE has sent a
request to the UTRAN to establish a radio 10 connection, the UTRAN chooses
a state for the RRC connection to be in. Specifically, the RRC connected

mode 120 iggg@eszgﬁ&@ﬁﬁg%ﬁ,wﬁﬁ treggea%nm&: cSrrlebtiddqo sot & e 122,

CELL_FACH 1 state 126 d URA PCH state 128." [0025] From
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AlternativeIE, t he RAN ﬁﬁnd ve fﬁgglidle ! 110 L9 2 gE Lmﬁ@CH state
124. In a CEER2FAPHISFRFE PR E SFOSRARRRIN s CAMeg LYt BT Fhe UE

| nst ead,  CGEEEYoGRANNAIbHItE MarlssSfletQigaNAy fictaghd i¢h i LackivalAreamount  of
bursty data. However, the UE still has to continuously nonitor the FACH,

and 25 therlégdsie it consunes battery power. [0028] Wthin the RRC connected

de 120, t f ' ' UTRAN.
Speci 1 cal 19024% oSt eI pifoef PR RGeS pRANRLSab Shaald D ITCH 1 e
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[0025] From idle mode 110 the RRC connected state can either go to the Cell

15 Dedicated Channel (CELL DCH) state 122 or the Cell Forward Access Channel
(CELL_FACH) state 124.
[0026] In CELL_DCH state 122, a dedicated channel is allocated to the UE for
both uplink and downlink to exchange data. This state, since it has a dedicated
physical channel allocated to the UE, typically requires the most battery power from

20  the UE.
[0027] Alternatively, the UTRAN can move from idle mode 110 to a
CELL FACH state 124. In a CELL_FACH state no dedicated channel is allocated to
the UE. Instead, common channels are used to send signaling in a small amount of
bursty data. However, the UE still has to continuously monitor the FACH, and

25  therefore it consumes battery power.
[0028] Within the RRC connected mode 120, the RRC state can be changed at the
discretion of the UTRAN. Specifically, if data inactivity is detected for a specific
amount of time or data throughput below a certain threshold is detected, the UTRAN
may move the RRC state from CELL_DCH state 122 to the CELL,_FACH state 124,

30 CELL_PCH state 126 or URA_PCH state 128. Similarly, if the payload is detected to
be above a certain threshold then the RRC state can be moved from CELL._FACH

124 to CELL_DCH 122.



predetermned tine in some networks, the UTRAN can nove the RRC state from
CELL_FACH state 124 to a pagi ng channel (PCH) state. This can be either the
CELL PCH state 126 or URA PCH state 128. 5 [0030] From CELL PCH state 126
or URA PCH state 128 the UE nust nove to CELL FACH state 124 in order to
initiate an update procedure to requesH a dedicated channel. This is the
only state transition that the UE contréﬁs. [ 0031] CELL PCH state 126 and
URA PCH state 128 use a discontinuous reception cycle (DRX) to nonitor

br oadcast ges e ' ' el (PICH. No
uplink act ﬁﬁgj [ sF%ggg?%?e?%giﬁ%%ﬁggg?%? %Arcggiég?%%%ggﬁg&u PCH state
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Update procedure if the UEs current UT eqgi stration are RA) i s not
arong. t he. 1GTkL A CHRAGH/R tord Regtgr<bamel (hHS Hete: Al @R becan the
Speci fi cal lygr 1t 98 8RS Y6 THES POHEM M 2. Figure 2 shows an 15
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the UE1Ds nadidatoeChite@ICHYS hbh@liﬁﬁgbﬁl@t;ﬁbgﬂ%le.onl y at 25 intervals, the
radi o does not need to continuously be on ut will instead wake up

peri odi cal 11§932khe Thedisfesmee beiween CELLs POREstptg12f @pd URA H(H sigted 28ipvever |
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15  illustration of various UMTS cells 210, 212 and 214. Al of these cells require a cell
update procedure if reselected to a CELL_PCH state. However, in a UTRAN
registration area, each will be within the same UTRAN registration area 220, and thus
a URA update procedure is not triggered when moving between 210, 212 and 214
when in a URA_PCH mode.

20 [0033]  As secn in Figure 2, other cells 218 are outside the URA 220, and can be
part of a separate URA or no URA.

[0034] As will be appreciated by those skilled in the art, from a battery life
perspective the idle state provides the lowest battery usage compared with the states
above. Specifically, because the UE is required to monitor the paging channel only at

25  intervals, the radio does not need to continuously be on, but will instead wake up
periodically. The trade-off for this is the latency to send data. However, if this
latency is not too great, the advantages of being in the idle mode and saving battery
power outweigh the disadvantages of the connection latency.

[0035] Reference is again made to Figure 1. Various UMTS infrastructure

30 vendors move between states 122, 124, 126 and 128 based on various criferia.

Exemplary infrastructures are outlined below.



[0036] In a first exenplary infrastructure, the RRC noves between an idle
node and a Cell DCH state directly. In the Cell DCH state, if tw seconds
of inactivity are detected, the RRC state changes to a Cell FACH state
124. 1f, in Cell FACH state 124, ten seconds of inactivity are detected

t hen the RRC state changes to PCH stathS 126. Forty five m nutes of

I nactivity in Cell _PCH states 126 will result in the RRC state noving back
to idl e node 110. [0037] In a second exenplary infrastructure, RRC

transiti on Gs1 OCC ¢ obhreh edlididgedd 20
dependi ng n a}pay oa%‘g{éé&ﬁ@%ﬁ%nﬁ% ﬁalﬂad secongﬁm’ﬁfrastructhre I f the
payl oad i s ahéh@wllaDCEN dtate dirtéttye dhahelCelh dICHIstatd TR seooms\of snacHEtiRRE st at e
to CELL FACH st 124 Con ersel dat a hov n payl oad
threshol d @ﬁ@ﬁtea %%geﬁ aﬁﬁg@?‘gﬁéw&e &fﬁb&f@kﬁﬁgﬁﬁ% In the
second infr Q&ttwﬁéc%@s oﬂlﬁa&%y@}eru&@&e@&wﬁ IRHREistae Hafh shab@Cpslaton CELL
DCH state UTRAN noves the RRC state to CELL state 124. After
five mfut el%xﬂortyrﬁi\cﬁmmute;z of activityOBL CelERCH statgs éztiszmi,l rqshlénlﬂlm%ves t he
15 RRC sta%e to CEL{[} Ifgate 1ﬁ® In CELL PCH state 126, two hours of

i nact i vi ty SREBOYEg P fl%(?dé3 ving back to idle node 110. [0038] In a
third exemfb@m I nfnrﬁékémﬁhﬁlarywmémh@maaﬁsﬁ@ amdRcadtwaannect ed

node 120 i s always to DCH state 122. After five seconds of i nactivity

i n CELL_DChfle 119 and pennettRAmadsI28 dependimonsa pedoadshresheldy InthacH st ate

124. Thirt s, of Qﬁﬁé in the

novenment b n?éffﬁ?ﬁfrgc%edﬁééé}l%{%{%ﬁ %&Eé%%%&jglfl% g{ey I nfrastructure
the RREpt r aisies HRTRE 50008 BICEM, FACHGad 124 (C@nvremelye(fthmdﬁachabmehy into a
CELL _DCH state 122. In the fourth exeﬁpl ary strucll:;%.izsli DCH st at e

122 T ncl udesrtainpagiged thresheld thqfh@ef[ﬂ:%*f‘ ZBOY‘?%]I‘ siate li‘a;“’n has a

hi gh data raghe ate, but
still wt hllgi't @&%W%@F@Fé?n t he (k)é&(ré)? ag(ﬂg I ardfgefeﬁflé astructure,

t he RRC tr ayHilt ilCis sfateolD2i tHed TRAN rhaGesdhe BRC gxatiem CELRe FACHhstatatl34r at e
CELL DCH sub-state. After. 10, seco ds e at e

transi ti ondFp fiye migyiesy l&a?tﬁ‘fl@ %gﬂ'%éy i%/‘{er#i mrgﬂﬁ? the
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changing it to 1dl e node
are required before movmg back to idle mode 110.

[0038] In a third exemplary infrastructure, movement between idle mode and
connected mode 120 is always to CELL._DCH state 122. After five seconds of
inactivity in CELL_DCH state 122 the UTRAN moves the RRC state to
20 CELL_FACH state 124. Thirty seconds of inactivity in CELL_FACH state 124
results in the movement back to idle mode 116.
[0039] In a fourth exemplary infrastructure the RRC transitions from an idle
- mode to a connected mode directly into a CELL_DCH state 122. In the fourth
exemplary infrastructure, CELL_DCH state 122 includes two sub-states. The first
25  includes a sub-state which has a high data rate and a second sub-state includes a lower
data rate, but still within the CELL_DCH state. In the fourth exemplary
infrastructure, the RRC transitions from idle mode 110 directly into the high data rate
CELL_DCH sub-state. After 10 seconds of inactivity the RRC state transitions to a
low data rate CELL. DCH state. Seventeen seconds of inactivity from the low data
30 CELL DCH state 122 result in the RRC state changing it to idle mode 110.



[ 0040] The above four exenplary infrastructure shows how various UMIS
infrastructure vendors are inplenenting the states. As will be appreciated
by those skilled in the art, in each case, if the tine spent on exchangi ng
actual data (such as an email) is significantly short conpared to the tine
that is required to stay in the 5 CELL or the CELL FACH states, this
causes unnecessary current drain which kes user experience in newer
generation networks such as UMIS worse than in prior generation networks

such as GP 004 ne = e e opti mal
t han t he C&ﬁgtli‘l]AG-l;Hs}% gége e??%rrﬁxglr@g%}? g%ésp’lﬁ e é&gﬁgﬁﬁ&%ﬁ% cycle in
a CELL PCH infk&stsicairevérsloisydpe aaplemnesiitg the sertdsowarwilidielappteomted tiethosl e node

110. As a result, the UEis requjred to wake up npre fr?géje&téllc in the

CELL_PCH stskillediin the arh imepch gpse, time[speni PP expanging asial Cata i#a DRX
cycle siml . ] t i I Lkely 1 { trade up
bet ween bate?%arﬂ??? %1‘?‘2hgﬁ%1Y|S§§§ﬁcy5?’§§%%§lﬁg§%? %Hgﬁr"ér %\Q/g%y UWRglfPO% i's
current By nGELEUp@Hrdrdls: CELE hieA OHRAdtes, this causthenetosaydesentalyhia wioc 5

quickly transition to the idl e node as quickly a bl e aft.er .an

bl ot 1 ok uhehAxBefiARonn B eSO AR Ot B My o3 iR

per spect i ve,rid-QQd3hti ReARK 6RE SudlSasPrgRde to Figure 3. Wen transitioning
froman idl'e fMode to a connected node various signaling and data

connect i ond004Hd t uttkerpaithough efEELL RCH staki ig mrare gptimplthan thet | t em needi ng
to be perfq L n connect i 20 set-up. i ndi cat b this
RRC connect(?}gﬁ]gsﬁéggg S%R%SWI a%gqﬁﬁﬁeggﬁﬁl@yﬁ}e@ﬁgﬁwa%iﬂ? Y"g]ce RRC
connectjigon sgfb wrypithliy Set 8C£ AR valie thandthé idOalode J18.08p e eésultthe SEL i4p 312 i's
started. [0045] ce signaling setup 312 is finished, a_ ciphering and

integrity Sequifeddeavake up pere frsquendy s CEBRY CH istate Gan ihakidlemedsli o bear er
setup 316 i co ] . I S: { .2 t ween
the UE and AR " ToB AR -RCH it Gin ROICK sy it B, SHESRNDECRE

acconpl i shéaikelythe bptimavigideaipdieti®éen battaryoiéfeand lateridyefor aninectivmatirweet,up 316
is taken down and then the RRC conngcti on @g&uq 311(3 ‘Ia% taken down. At this
poi nt, t he k& REHHs cumenslyingt suppogied 10 the JXTRAN; |1f 1y dlpgr WSHageire 1. 13

15  quickly transition to the idle mode as quickly as possible after an application is

finished with the data exchange from a battery life perspective.
[0043] Reference is now made to Figure 3. When transitioning from an idle
mode to a connected mode various signaling and data connections need to be made.
Referring to Figure 3, the first item needing to be performed is an RRC connection
20  set-up. Asindicated above, this RRC connection setup can only be torn down by the
UTRAN.
[0044] Once RRC connection setup 310 is accomplished, a signaling connection
setup 312 is started.
[0045] Once signaling setup 312 is finished, a ciphering and integrity setup 314 is
25  started. Upon completion of this, a radio bearer setup 316 is accomplished. At this
point, data can be exchanged between the UE and UTRAN.
[0046]  Tearing down a connection is similarly accomplished in the reverse order,
in general. The radio bearer setup 316 is taken down and then the RRC connection
setup 310 is taken down. At this point, the RRC moves into idle mode 110 as
30 illustrated in Figure 1.



[ 0047] Al though the current 3GPP specification does not allowthe UE to

rel ease the RRC connection or indicate its preference for RRC state, the
UE can still indicate termnation of a signaling connection for a
specified core network domain such as the Packet Switched (PS) domai n used
by packet-sw tched applications. Accorqi3ng to 5 section 8.1.14.1 of 3GPP TS
25.331; the signaling connection releasé indication procedure is used by
the UE to indicate to the UTRAN that one of its signaling connections has
been rel ea Thi ' Bedtintd tNewRRe I on

rel ease pr Z@JAr e. gt@%‘%}%ﬂghﬁgé@?gﬁ nsg%vhﬁf%%l dt()%}’eiﬂ?(():tu‘rilfﬂr%ent ggg@r}e@&ge

speci f i cat itliRRCsdognedtion@r dalicabeits preferdiefot RBEstate yhddEican stilkimlicatoon t he

tearing down of the signal.ing connection setup 312. It .is wthin the
bbi |ty of teFRnAonas wsleRalinb RGP AR AGPEShtLier? Drvolk dima s e o
turn accor Eiiaeﬁetts‘%viﬁché‘d ﬁll%%bﬁiaﬁﬁﬁéee By pABREt-sivitthddHpBlitdRnRRECERAMBEs | On

rel ease. 0049] As w be appreciated by those skilled in the art, if
si gnal i ig coctivack.1.04 1 SSGRP T8125.831; tthnsigealing conrectivmrgleast indiedtios need to

aitor {he SRR bRt g SRt 18 B ELRAR A8 R AL e Bk 050 1

si gnal i N GERAQELRORS beel tileaddd® Tlis hicade Wy it famMRGakaeheRRIC on setup s
typically brought down by the network for current vendor infrastructures.

[0051] Usi egnndséion pelase prdcedie. UE deternines that it is done with the
exchange of da for e le i " | . . onent
of the U 30048lar o s *Ring IR die b SR, SRAEEI It b BRNAR Shnn OO0

dat a i 3oconrplesdcanay beeinitidiel UF3E the areg town ofiraimulingyomettéomscnp 3#2et her or
not to tear down the signalin connection setfup 312.. For e | e,..an email
appl i cat i oAt Erwithie theapildy 0§3W&§E Entear ¢RIvR sign ngtQ?&Pe‘it‘Pnﬁﬁ@Pé‘zg%‘\aéwsan
acknow edg%ﬁfﬂ]}ha ﬁi‘ng'ﬂ&ﬂ%%ﬁ&iiﬁ@e gbRéﬁﬁJgV%ﬁBﬂa@ﬁe RRC 38n&ih reldae. : lndeed

recei ved by e pus erver nager can keep track of a
exi sting ajpb4alat i Assvilldeappicainted byDRoseckilkedtis theat diciigitabidg PSiegdéo bear er s

Can bo 1 ni 1R 1 60 Eetrhe DA I ABpRed R sty W hoa i th

data exghangesARdeAp J12RAED behrBFlstiS31 48R Rie S0MHNRG cbAitcEYR Betah BEI had has
sent the "doné" “indication. This delay is 30 equivalent to inactivity

ti meout asém_clilmdowm h the application. Each application can have its own
I nactivity hhIgEout 1o FOL X A0 Stiohefif™ 12 18 RIPh 46@h! B0 RIR ABLE M Setup

is typically brought down by the network for current vendor infrastructures.

[0051]  Using the above, if the UE determines that it is done with the exchange of

20  data, for example if a “RRC connection manager” component of the UE software is
provided with an indication that the exchange of data is complete, then the RRC
connection manager may determine whether or not to tear down the signaling
connection setup 312. For example, an email application on the device sends an
indication that it has received an acknowledgement from the push email server that

25  the email was indeed received by the push server. The RRC manager can keep track
of all existing applications, associated PDP contexts, associated P'S radio bearers and
associated circuit switched (CS) radio bearers. A delay in this case can be introduced
to ensure that the application is truly finished with data exchange and no longer
requires an RRC connection even after it has sent the “done” indication. This delay is

30  equivalent to inactivity timeout associated with the application. Each application can
have its own inactivity timeout, For example, an email application can have an

inactivity timeout of five seconds, whereas an active browser application can have a



inactivity timeout of five seconds, whereas an active browser application
can have a 14 tineout of sixty seconds. Based on a conposite status of all
such indications from active applications, the UE software deci des how
long it should wait before it can initiate a signaling connection release
of the appropriate core network (e.g. P§ Donmain). 5 [0052] The inactivity
ti meout can be made dynam c based on a traffic pattern history and/or
application profile. [0053] Whenever the RRC connection nmanager determ nes
with sone ik |.i ' ' ' e ge of
data, it cgﬁﬁgglggkg%ﬁSS%%'n%%eggﬁﬁecg?wgﬁ%%?tggégﬁﬁdggg%%lg%lr?ﬁ%?gg{;dure for
t he appr opractiveaphiications, the UK &ty ard deciddschoav Idng iitrehbuldtveadt befenest ¢anon to idl e
node can happen in any stage of .the RRC connected node 120 ag_illustrated
in Fi gure INHREF aHERING oA CH@nfﬂ%aseﬁéfh‘%‘PRmﬁ’E‘F‘@a@ée"t‘e}’i\g"‘%&(@gcgﬁnecti on and
moving to agpiehgynode 110 as illustrated in Figure 1. This is also

appl i cabl e en 2he UE is perform ng any packet data services during a

voi ce cdl | .[0052]t hi The awmetivity fmbineg cREbd orade dynamicdassaise triffic pattenCS donai n
15 remai ns .caonnect.ed. éoo 511 A(gﬁrobl emfromthe network perspective for the
above is tH4§o * SReliaHgn Proffiease i ndication sent by the UE is

i nterpret eqegssian WinBverlthe RRE &%ﬁ&t%%&a‘g&%ete‘iﬁﬁi@'ﬁiﬂﬂsoﬁ%pﬁ%dﬁﬂh?! ease
is aresult of an explicit action by the UE due to an_application tiner

expi ri ng arthatiiouapphieationris expecingtheeachange of datatihcan sgad alswpplingaused by 20
t he above indication ske erfornmance. a rmindications. Key
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ef fici gocy.[0064)56] TRe abfealE Ynitisted ausdtieiw idlchtoduiada happentihans sggabf ng
connection release indication indicating to the UTRAN the reason for the
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h b : Ut % Y _
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15 remains connected.
[0055] A problem from the network perspective for the above is that the signaling
release indication sent by the UE is interpreted as an alarm. In the case where the
signaling network release is a result of an explicit action by the UE due to an
application timer expiring and thus no further expectation of data, the alarm caused by

20 the above indication skews performance and alarm indications. Key performance
indicators might be altered by this, leading to a loss of efficiency.
[0056] Preferably, a cause could be added to the signaling connection release
indication indicating to the UTRAN the reason for the indication. In a preferred
embodiment, the cause could be an indication that an abnormal state caused the

25  indication or that the indication was initiated by the UE as a result of a requested idle
transition. Other normal (i.e. non-abnormal) transactions could also result in the

sending of the signaling connection release indication.



connection indication to be sent for an abnormal condition. The exanples of
tinmers belowis not exhaustive, and other timers or abnormal conditions
are possible. For exanple, 10.2.47 3GPP TS 24.008 specifies tinmer T3310
as: 5 TIMER TI MER STATE CAUSE OF START NORMAL STOP ON THE NUM VALUE 1st
2nd 3rd 4th EXPIRY Note 3 T3310 15s ATTACH REQ sent ATTACH ACCEPT
recei ved Retransm ssion of REG ATTACH REJECT received ATTACH REQ INT
TIMER T3310 [0058] This tinmer is used to indicate an attachnment failure.
The failur attache & DRq2 q: qf WoLk QlisSPMbAhIRe a radio
frequency ??é—%}]pro em sg rggs a %ﬁ Jﬂt’l S?Pgﬁse%rg%ad RF. fOOSg?a%;ge

att arhm?][lt cohie2tph imekdation ecbeisentfdrtanabaomiaesnditon Hre extatogobdsof himers ai | ur e
results fromeither a predeter ned nunber of failures or icit

rej ecti on. befogoisapt %@Bﬂbﬁ’daﬂq gt tiperg gr 3b fl?fmﬁi coggjions ?QHO%PET?%O whi ch
i s specifi i $1.00& tﬂ: NERMALs: STOP ON THE NUM  VALUE
START 1st %q%rﬂgreﬂl 4t hR3§XPgE§( Not eS 330 e{53 GVW ROUTI NG ROUTI NG AREA
UPDATE Retransm ssion of ROUTI NG AREA UPDATE ACC recei ved t he ROUTI NG
UPDATI NC‘»RE%JE@LMH* AREA—UPBATFE—-NHH-ATED-ROHNG ARB’% YUPDATEREQUEST
REJ recdi TR % STATE| %ﬁﬁ?fﬁ%%ﬁoms??ﬁer is (@ ﬁg: n.dlcate
a routing™NMa ¢ failure. Upon expiry of the timer, al ﬁer,4rout| ng
area update coyld befrequested nultiple times and a routi rWX&‘%P&date
failure [Fggsyot §155T om| ednrier |a@TRCB de 88T N TACHINGICERT rdeetidd Retransmissiond@ gdn

explicit| rejection. 16REG- ATTACH REJECT received |[ATTACHREQ
INIT

TIMER T3310

[0058] This timer is used to indicate an attachment failure. The failure to attach

could be a result of the network or could be a radio frequency (RF) problem such as a
10  collision or bad RF.

[0059] The attachment attempt could occur multiple times, and an attachment

failure results from either a predetermined number of failures or an explicit rejection.

[0060] A second timer of 10.2.47 of 3GPP is timer T3330, which is specified as:

TIMER | TIMER STATE CAUSE OF NORMAL STOP ON THE
NUM. |VALUE START st 4nd .rd ;0
15¢, 200 3¥d 4
EXPIRY Note 3
T3330 15s GMM- ROUTING {ROUTING AREA UPDATE | Retransmission of
ROUTING- |AREA UPDATE |ACC received the ROUTING
UPDATING- | REQUEST sent AREA UPDATE
INITIATED ROUTING AREA UPDATE | REQUEST
REJ received message
i5 TIMER T3330

[0061] This timer is used to indicate a routing area update failure. Upon expiry of
the timer, a further routing area update could be requested multiple times and a
routing area update failure resuits from either a predetermined number of failures or

20  an explicit rejection.



[0062] A third timer of 10.2.47 of 3GPP is timer T3340, which is specified
as: TIMER TI MER STATE CAUSE OF START NORMAL STOP ON THE NUM VALUE 1st
2nd, 3rd, 4th EXPIRY Note 3 T3340 10s GMWt ATTACH REJ, PS signalling

Rel ease the PS (In node REG I N T DETACH REQ connection rel eased
signalling only) GW DEREG ROUTI NG Al connection and I NI T UPDATE REJ or
proceed as GVW RA- SERVICE REJ with described in UPDATI NG I NT any of the
causes #11, subclause 4.7.1.9 GW SERV- #12, #13 or #15. REQINT (In
ATTACH ACCER062)r  Adhied Grieypf HEUH RE3EBEAS i 3 1opxtheshasepsetiedes:

ATTEMPTI NG received with "no TO UPDATE- foll owon proceed” MM

i ndi cation. GVM REG NORVAL- SERVICE TIMER T3340 5 [0063] This timer is
used to [ndirralenverdWM sesvE ce |resusisor fahkurie NORMALSYOPTY OONtria ti mer,
a further NgMM eAMIEE request could be initigted multiple tlfmgncagdi?{ GW
service fequesy failure results from ei t her q predet erm necl ﬂﬁqﬁ ¢Noftd

fail ureslor ect | U|| 0664+ uaL ||a IIL
: Pl il ot <lg
bnor n | t| 0 ?fa lfease
comlec 1011 T

ot—ah—exp
rel ease | ndi*@ati &% P
datBe e But & Funt ectﬂ)l{iﬁ ucle

by the Uglmgde

i nf or mat j dHYab g an dbnor mal condi i or],mc&dgg gnal i ng
connectipn rel gk clgq{Ethyct ured as: 17 I|nf @&pmbd@n Need
Multi I type yOl the causes #11, subclause 4.7.1.9

#12, #13 or #15.

GMM-SERV- ATTACH ACCEPT or
REQ-INIT (In
mffde onl;) ROUTING AREA
GMM- UPDATE ACCEPT is
ATTEMPTING- [P ee W 00,
TO-UPDATE- (5 jication
MM :
GMM-REG-
NORMAL-
SERVICE
TIMER T3340

5 [0063] This timer is used to indicate a GMM service request failure. Upon expiry
of the timer, a further GMM service request could be initiated multiple times and a
GMM service request failure results from either a predetermined number of failures or
an explicit rejection.

[0064]  Thus, instead of a signaling release indication cause limited to an abnormal
10  condition and a release by the UE, the signaling release indication cause could further
include information about which timer failed for an abnormal condition. A signaling

connection release indication could be structured as:



El emrent/ G oup nane and
I nformation El enents

r ef erenc

e

Message Type MP Message type
Integrity check info CH Integrity

UE
check info

10.3.3.16 CN information elenents CN domain identity MP CN domain

identity

UE Requested
[ 0065] This

of an existi
i ndi cation 5
cause of the
abnormal con

Idle Transition Sl
ssage iLs used hv t

GNALI NG

7 | ndi cati on t3340 tlneout

10.3.1.1 Signaling Rel ease OP Signaling t3310 ti nmeout,
| ndi cati on Cause Rel ease t3330 ti neout

CONNECTI ON RELEASE | NDI CATI ON

Cause

e |": fﬁ Il’\r‘ll r\:\fn tn fl’\n |er/\|\| thn ral nnean

ng si Ijlfal'mﬁ@ﬂlbonnec

signaling rel ease

c dilement/Guonp name UTRAN or

i eedTh

ndi cat i

ot her

b Mt

on,

net
whet

orlEofYPeh
wor Rng| en
heeferencog

TvV-uN O 11C

s due to an

rCT CTHYO T

§9WF‘F%SESFE‘P93§

ent to receive the

IMdssaze Tape what th

connection re¢l ease procedure is,

[ 0066] In on¢
or 10 abort

(core networlg

procedure if
vari abl e EST

[0065]

in turn

eEnvabnor nmpl

condi
L perm

t Messagas.

toypel to b

And, an RRC
e initiated.

Uﬂfﬂiﬁﬁﬁ?ﬁ@ﬂ'on th
Fleribdgal | Ng_connec

e UE, up
tlon fro

on r ecel
m upper

ving a re
| ayers fo

qguest to rel ease,
r a specific CN

UUIIIJ.

Aptegry

5?%'

LIQLU

COHHEC

ABLI SHED- SI GNALI NG C

bghblg”

ONNECTI ONS,

at1g——C
dentlfl

for

't_"e‘gkl'tf g

Al

vari able, e.g.,
fic CN domai n

ret-ease Tndircation

a

CN information elements

CN domain identity MP CN
domain
identity
10.3.1.1
Signaling Release OP Signaling | t3310 timeout,
Indication Cause Release 13330 timeout,
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Transition

SIGNALING CONNECTION RELEASE INDICATION

This message is used by the UE to indicate to the UTRAN the release of

an existing signaling connection. The addition of the signaling release indication

cause allows the UTRAN or other network element to receive the cause of the

signaling release indication, whether it was due to an abnormal condition, and what

the abnormal condition was. And, an RRC connection release procedure is, in turn,

permitted to be initiated.

[0066]

abort, a signaling connection from upper layers for a specific CN (core network)

10

In one implementation, the UE, upon receiving a request to release, or

domain initiate the signaling connection release indication procedure if a signaling

connection as identified in a variable, e.g., a variable

ESTABLISHED SIGNALING CONNECTIONS, for the specific CN domain

15

identified with the IE (information element) “CN domain identity” exists. If the

variable does not identify any existing signaling connection, any ongoing

establishment of signaling connection for that specific CN domain is aborted in

another manner. And, upon initiation of the signaling connection release indication

procedures in the Cell PCH or URA_PCH states, the UE performs a cell update

procedure using a cause “uplink data transmission”. And, when a cell update




identified wwth the IE (information elenent) "CN domain identity" exists.

If the 15 variable does not identify any existing signaling connection,
any ongoi ng establishnent of signaling connection for that specific CN
domain is aborted in another manner. And, upon initiation of the signaling
connection rel ease indication procedurﬁ§ in the Cell _PCH or URA PCH
states, the UE perfornms a cell update Pprocedure using a cause "uplink data
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Semantics nane re rence, de tion . Signalin e se I ndigation MP
Enurer at ed suegeseigl vt ég? ?ge@g‘ndﬁflan%%gﬁﬁgéﬁ%#ﬁé%ﬁo@ Pieres. 73330
expiry,  T3gdékjeX Pk “Signaling Release Indication Cause is also used pursuant to an

embodiment of the present disclosure. The release cause is aligned, for instance, with

15  existing message definitions. The upper layer release cause message is structured,

¢.g., as:
Information Element/Group Need Multi 1E type and Semantics
name reference . description
Signaling Release Indication MP Enumerated (UE
Cause Requested PS
Data session end,
T3310 expiry,
T3330 expiry,
T3340 expiry)

In this example, the T3310, T330, and T3340 expiries correspond to expiration of
20  correspondingly-numbered timers identified previously. A cause value is settable, in
one implementation, as a “UE Requested PS Data session end” rather than a “UE
Requested idle transition” to provide for the UTRAN to decide upon the state
transition, although the expected result corresponds to that identified by the cause
value. The extension to the signaling connection release indication is preferably, but

25 not necessarily, a non-critical extension.



In this exanple, the T33 10, T330, and T3340 expiries correspond to
expiration of . 20 correspondi ngly-nunbered tiners identified previously. A
cause value is settable, in one inplenentation, as a "UE Requested PS Data
session end" rather than a "UE Requested idle transition” to provide for
the UTRAN to decide upon the state tramsition, although the expected
result corresponds to that identified by the cause value. The extension to
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i ndi cation cause field has_ been added and includes the fact that the UE
the sending of the email is received back at the UE. Other examples of where the UE

will determine that no further data is expected would be known to those skilled in the
art,

20 [0072] If in step 920 the UE determines that the data transfer is finished (or in the
case of a circuit switched domain that a call is finished) the UE proceeds to step 922
in which it sends a signaling connection release indication in which the signaling
release indication cause field has been added and includes the fact that the UE
requested an idle transition.

25 [0073] From step 920, if the data is not finished the UE loops back and continues
to check whether an abnormal condition exists in step 912 and whether the data is
finished in step 920.

[0074] Once the signaling connection release indication is sent in step 914 or step
922, the process proceeds to step 930 and ends.

30 [0075] The UE includes functional clements, implementable, for instance, by

applications or algorithms carried out through operation of a UE microprocessor or by

hardware implementation, that form a checker and a signaling connection release



requested an idle transition. 25 [0073] From step 920, if the data is not
finished the UE | oops back and continues to check whether an abnornal
condition exists in step 912 and whether the data is finished in step 920.
[ 0074] Once the signaling connection release indication is sent in step 914
or step 922, the process proceeds to Sfep 930 and ends. 30 [0075] The UE

i ncl udes functional elenents, inplenmentable, for instance, by applications

or algorithns carried out through operatjon_ of a UE m Gcroprocessor. or hy
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cause fiel 3 [ 0076]" I'n one inplenentation, the network is, instead,
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connection release indication in step 1010 the network element examines the

signaling release indication cause field in step 1014 and in step 1016 checks whether
the cause is an abnormal cause or whether it is due to the UE requesting an idle
transition. Ifin step 1016 the signaling connection release indication is of abnormal
20  cause, the network node proceeds to step 1020 in which an alarm is noted for
performance monitoring and alarm monitoring purposes. The key performance
indicator can be updated appropriately.
[0078]  Conversely, if in step 1016 the cause of the signaling connection release
indication is not a result of an abnormal condition, or in other words is a result of the
25  UE requesting an idle transition, the network node proceeds to step 1030 in which no
alarm is raised and the indication can be filtered from the performance statistics,
thereby preventing the performance statistics from being skewed. From step 1020 or
step 1030, the network node proceeds to step 1040 in which the process ends.
[0079] The reception and examination of the signaling release indication cause
30 field results in initiation by the network element of an RRC connection release

procedure. And, the packet switched data connection ends.



I ndi cat or can be updated appropriately. [0078] Conversely, if in step 1016
the cause of the signaling connection release indication is not a result
of an abnormal condition, or in other words is a result of the 25 UE
requesting an idle transition, the network node proceeds to step 1030 in
which no alarmis raised and the indication can be filtered fromthe
performance statistics, thereby preventing the performance statistics from
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possi bly the result of an abnormal upper |ayer procedure.
layers, for release of the signaling connection. The upper layers then are able to
initiate the release of the signaling connection. The IE signaling release indication
cause indicates the UE’s upper layer cause to trigger the RRC of the UE to send the
20 message. The cause is possibly the result of an abnormal upper layer procedure.
Differentiation of the cause of the message is assured through successful reception of
the IE.
[0083] A possible scenario includes a scenario in which, prior to confirmation, by
the RLC, of successful delivery of the signaling connection release indication
25  message, reestablishment of the transmitting side of the RLC entity on the signaling
radio bearer RB2 occurs. In the event of such an occurrence, the UE retransmits the
signaling connection release indication message, e.g., on the uplink DCCH using AM
RLC on signaling radio bearer RB2. In the event that an enter-RAT handover from
performance of a UTRAN procedure occurs prior to successful delivery of
30  confirmation, by the RLC, of the successful delivery of the signaling connection

release indication message, the UE aborts the signaling connection while in the new

RAT.



Differentiation of the cause of the nessage is assured through successful
reception of the IF. [0083] A possible scenario includes a scenario in
which, prior to confirmation, by the RLC, of successful delivery of the
signaling connection release indication 25 nessage, reestablishnment of the
transmtting side of the RLC entity onzﬁpe signaling radio bearer RB2
occurs. In the event of such an occurreénce, the UE retransmts the
signaling connectign rel ease indicatjqn nessage, e.g., on the T | i nk DCCH
using AM HPe84n sRgicamnarpainieiiepesal-dp seme PaSFﬁlttnPf"éf%@\F@ﬁ?ﬁe HEd ‘g‘i‘? Bnt er - RAT

handover T iffflc RRREALITRBASsiEe GRATPEN RAPHENRRC 4E Bxphpieliffig successtul

delivery o confirmation, by ttie RLC, of the successt delivery of the
si gnal i ng datenscfor omnertidretashe CEAILc X Hor e CEIde FACH cofibeated mletstages

signaling connection while.in the new RAT. 22 08 erri again to
Foure 17 nredued Bohelower, i pregehite bttt ofeat Bk PO e 106 Rhoct ed
node st gte LRy B lidHirg: MRAFirstRD hgthe IGH ifidhtedHsXo f Or
connect ?on to tﬁ%ﬁ?&%—ﬂplﬁﬁ@ne CEtrf_FAéaﬁéﬁggﬁln%pteed mo gc_lstat es 0i S
required t allow footkerJE ia reijesp fhef EFRANemove 1 éo 4 ppesifiootatedn duls asgdhePCH st at e.

There 5 ar yS .0 cconplishing this. First is by changing the 3GPP
speci fi cat ﬁt‘}%’l‘gﬂ)éﬁsgqt?i%ﬁfor the UE to request the UTRAN nove it to a

speci fic stapgs] | nNAlRHSLEAFahE RRC SMebiidN Bhdiger Hhaf take GR8 2bcotnt ethaat i vel y,

t he RRC connection nmanager may take into account other factors such as
what st at e fattersRReh avwhaistatotheRR ¢ gennestion/isicyrreptly ing Jf, faseugpide, thehe 10 RRC

connecton g g LG LRABCH by Lo BndFSLAR Sl i buboippEPESSATY L0

nove to"i dl'e IO S no Si'gnaling connection release procedure is

initiated. fh&RA6lidIRaiRIedn0and $hizadeSigmlinggufitection Féleuse probddwhdws a current
UMIS inplenentation according to the infrastructure "four" exanple above.
As illustrdndgtedn 15 Fi gure 4, time is across the horizontal axes. [0087]

fhe UE stanhged)! RRErRAE ichal o Filupii igggg%fg@hwgahuga{mmsdi ng to be

transmtted or "a page recelve starts to establish an RRC
connect i on.implementation according to the infrastructure “four” example above. As illustrated in

15  Figure 4, time is across the horizontal axes.
[0087]  The UE starts in RRC idle state 110 and based on local data needing to be
transmitted or a page received from the UTRAN, starts to establish an RRC
connection.
[0088] As illustrated in Figure 4A, RRC connection setup 310 occurs first, and

20  the RRC state is a connecting state 410 during this time.
[0089]  Next, signaling connections setup 312, ciphering an integrity setup 314,
and radio bearer setup 316 occurs. The RRC state is CELL_DCH state 122 during
this. As illustrated in Figure 4A, the time for moving from RRC idle to the time that
the radio bearer is setup is approximately two seconds in this example.

25 [0090]  Data is next exchanged. In the example Figure 4A this is achieved in
about two to four seconds and is illustrated by step 420.
[0091] After data is exchanged in step 420, no data is being exchanged except for
intenﬁittent RLC signaling PDU as required and thus the radio bearer is reconfigured
by the network to move into a lower data rate DCH state after approximately ten

30  seconds. This is illustrated in steps 422 and 424.



[0088] As illustrated in Figure 4A, RRC connection setup 310 occurs first,
and 20 the RRC state is a connecting state 410 during this tinme. [0089]
Next, signaling connections setup 312, ciphering an integrity setup 314,
and radi o bearer setup 316 occurs. The RRC state is CELL_DCH state 122
during this. As illustrated in Figure4A the time for noving from RRC
idle to the tine that the radio bearer’is setup is approximtely two

ds in_thi le. 2 009 ta i t h d. th |
i gure: an (98021 < iy G e reH St R bIRE G RSB R SRR SRRt T at ed
by step 420 wmﬂ%%lr}tﬁ{éﬂc%hﬁe&%n@(&@mﬂh@nﬁttvﬁi?k fi*dlep Ag8. dat a i s being

exchanged except ‘fo Iintermttent RLC signaling PDU as required and thus
t he radi o peca3dr i©ncetbeRRQomdctidnyistihitiatedimeek 428 thoBBCistatopmwceaiper dat a

rate DCH state, after .approxi.pately ten 30 seconds. This ds ill ed in
steps 422 L@ Eﬁ‘?neﬁ%né) {%'t‘)tﬁééﬁ%?r %F%‘IWBW&%HJI% PEFE egtwgtlf%Hﬁ% ing is
recei veg f oy inSEVROLERRBEEAIMs, at which point the RRC connection is

rel eased by the network in step 428. [0093% Once the RRC connection is
initiated [@0%ep Al iluswatedirFiguned A thrdEgyrrentronsumpiionipdiustrafgd §arat e 430

for approxijmatel v..fort 1L Sec , [ ol [S,in a RRC
idle stat eﬂlellffn 6’65"5‘]‘%&% k‘ll%(?ﬁjlgﬁézz{“egi (?Iﬁ S‘Eli[gg}uzraé éf’%%ergh%lee %E’"%&r rent
consunpt i ORohsamptionss fppr&tnfatsly 2001 J0O hidiarhps fobtiefentiredurition of the CELL_DCH

state 122. As seen, the current consunption is approximately 200 to 300

mllianps (ELL RNCH stafe: Deringdipennest apg idle.abopt Hnjliamps are ublizehg di sconnect

and idleg, : i+ | Iyl Z ' PR &ycle of 1.28

secondd® anatipg Pk sIRae £28 sbicplut tiw i), B39 RL BT F R GE T ¥ 500

m | |ianps icendbimgitionag20ntc 300 hilidmpy/is drdi0iagonRed batemce i s now made to
pnfrast

Figure 4B. Fiqure 4B utiljizes the sage e | ar ucture "four"
from above [0%Rly n%?@eﬁ‘i‘ﬁ? S H Wﬁge ?ﬁé‘f’"gﬁ1%f%¥4 dﬁﬂ@(‘?ﬁ%ﬁ@ﬁl ease 15

[0096] As 'ek%rﬂﬁ%%?gtﬁ]&ﬁb G5 £Bm dHa0e, SAENSR ipPleflcRipsy ®éWignallidg 314 and

316 occur a es the sanme anount of tinme when novi ng between RRC
i dl e stat e cofiic@tiomcelédRE CELL DCH state 122. [0097] Further, the RRC data

PRU exghanggodd)" RS ifXEaRI S Figtiieus, Bl shind4Ep steps 310, 312, 314 and 316

occur and this takes the same amount of time when moving between RRC idle state
110 and RRC CELL_DCH state 122.
[0097]  Further, the RRC data PDU exchange for the exemplary email of Figure
4A is also done at Figure 4B and this takes approximately two to four seconds.

20 [0098] The UE in the example of Figure 4B has an application specific inactivity
timeout, which in the example of Figure 4B is two seconds and is illustrated by step
440. After the RRC connection manager has determined that there is inactivity for the
specific amount of time, the UE releases the signaling connection setup in step 442
and the RRC connection is released by the network in step 428.

25 [0099] As illustrated in Figure 4B, the current consumption during the
CELL DCH step 122 is still about 200 to 300 milliamps. However, the connection
time is only about eight seconds. As will appreciated by those skilled in the art, the
considerably shorter amount of time that the mobile stays in the cell DCH state 122

results in significant battery savings for an always on UE device.



4A is al so done at Figure 4B and this takes approximately two to four
seconds. 20 [0098] The UE in the exanple of Figure 4B has an application
specific inactivity tinmeout, which in the exanple of Figure 4B is two
seconds and is illustrated by step 440. After the RRC connection manager
has determ ned that there is inactivit?drfor the specific anount of tine,
the UE rel eases the signaling connectidn setup in step 442 and the RRC
connection is released by the network in ste ) 0099] As illustrated

, p 428.. 25

in Figure 480100he Refercant isnonsmae fookiisurg 3-nEigure S ehows #eeqoud e¥mBlo s stil |
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"three". As I gures 4A ‘and 4B, a connection setup occurs which takes
appr oxi mat §0§1atjo Pedogtiss sehip, she UEquives SronhBRRAdlequedectlitod set up 310, the

signaling c ectiqn se 2 e 5 cipherin Inteqgrity setup 314 and
the radio méﬁﬁﬁ% %Wﬁ%@@f%ﬁft&%ﬁﬂpﬁ%& isgepzqg“ﬂdlbgét?‘%gn'UE noves from
RRC i dl e nyag10230 IQ wath Elkke ACH Fighi@ SR ddia BDBREchide@co@n wdtin ng st ep
410 in between. [00102] As with Figure 4A, in Figure 5A RLC data PDU

exchange odbeiexampadf Figure Hia tasea iwp éo Brurpegude 5A takes two to four

d 1 03], . A i i1t i . . i [ i
P00 ox dRan a0 TR0 o oRSERNEY Rb el fiEpl:d S ROt lighine VRS cxfabige| ON2 | 00
in step 42Zeceivi@Bidafatind thid ie idIk férgiiioRoEfise grrahdia sRPU22s excepufor ed, at

whi ch point the radio bearer _reconfigures the ne,t\/\ﬁ’r@kﬁiio nove into a
CELL_FACH dntgrmitteptREE signaiing PDE#s required, atwhich gt fhe rgig bedtft s ep 450. 15

[00104] In Lhgd Eﬂfﬁ%&%&& MeAntold €RRE G REANiE 194 REM €xEpangn fi nds

that there’rsn at'a ‘except %‘)r intermttent RLC signaling PDU as required
for a predeitel2d, fBds adonetin step#bOe, in this case thirty seconds, at which

0010571 5he T0REHT; miHE e Is AGTA Gt Ao D HEC R S 0 5 heE Tile. 1.10.
that there is no data except for intermittent RLC signaling PDU as required for a
predetermined amount of time, in this case thirty seconds, at which point a RRC
connection release by network is performed in step 428.

[00105] As seen in Figure 5A, this moves the RRC state to idle mode 110.

20 [00106] As further seen in Figure 5A, the current consumption during the DCH
mode is between 200 and 300 milliamps. When moving into CELL._FACH state 124
the current consumption lowers to approximately 120 to 180 milliamps. After the
RRC connector is released and the RRC moves into idle mode 110 the power
consumption is approximately 3 milliamps.

25 [00107] The UTRA RRC Connected Mode state being CELL_DCH state 122 or
CELL _FACH state 124 lasts for approximately forty seconds in the example of
Figure 5A.

[00108] Reference is now made to Figure 5B. Figure 5B illustrates the same
infrastructure “three” as Figure 5A with the same connection time of about two

30  seconds to get the RRC connection setup 310, signaling connection setup 312,
ciphering integrity setup 314 and radio bearer setup 316. Fuﬁher,. RLC data PDU

exchange 420 take approximately two to four seconds.



20 [00106] As further seen in Figure 5A, the current consunption during the
DCH node is between 200 and 300 m I lianps. When noving into CELL FACH
state 124 the current consunption |lowers to approximtely 120 to 180
mllianps. After the RRC connector is released and the RRC noves into idle
nmode 110 the power consunption is apprRximately 3 mllianps. 25 [00107]
The UTRA RRC Connected Mdde state being CELL DCH state 122 or CELL_FACH
state 124 lasts for approximately forty secqnds in the exanple.of Figure
S [00108 0000 he BRI Rs HUE SPPIGPS Sgets gt ae SRR AT o5t he
sanme infr e nkhree: e ' 8 &R &&lutog time of
about two qﬁlg{e@ gg%na & hﬁé(i)& Ig)grtlt ttﬂigﬁg%chﬁgﬁ%cﬁﬁg‘étﬁng ﬁké‘&?ﬁﬁ%’&%ﬁ%ﬁﬁgi gnaéljl?ng
connect i on isieiep b3 1% UEiapf @s a ognsentenge ithe/RB Etcopn@tidn sawgleasadl y thear er set up
316. Further, RLC dat ag,f’DU exchange 420 take approxinmately two to four
seconds. Zﬁlef"["ﬁ ToYfP A8S-wi th Figure 4B, a UE application detects a specific
I nactivkty Jbafmut As cih 5¢ §3n $dher 3 Fibiire BBORIHR ¢ BRrtSipa allé Made prgject i on

rel ease indication procedure is initiat edmgﬁ/ the UE and as a _consequence
the RRC conmewsitoaCESLr BICFhstett 129 without necorshing info bedFl44FAGIPBBL10] As

can be seen further i i gur At tar i | e, rode 110, noves
to a CELL at 83 fﬁn]ﬁ Eﬁ?‘f%&'ﬂﬁﬁ%%@e&%ﬁ icﬁ?%atcﬁesﬁf%ngim st at e.

[00111] As agbidxiifel5S00 tb 306 hNiahips bt SheltindiBat the RRED§tageois $n CRLLODCEE
approximately 200 to 300 millianps in the tine that the RRC stage is in
CELL_DCH state £22 whichiaceandiag to thei exgmpls efifiiswse:hisiappoxintg giebt spcpads.

appr oxi, yat | Qht o ) . r Fybs t ween

Fi gur es!HZAe[gﬁtpjjB, %g?lrgfbg‘?’él 0P e%a%g&é%gglgﬁg&é& ﬁglt?d gﬁg%?gnq"?‘?%éﬁ?‘ ée%ﬁount of
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the UE significantly. As will_ be appreciated by those skilled.in the art,
the above caiendingthepaticey hgeélfth‘?]Uﬁrﬁéglﬂg?ﬁ“él)Yt Ao“‘f“"lﬂ?era@ﬁ{ec ALY

[00113] Ref 8 il FgtbEufd i iR Wohtelt of dudtht REEP sgech.r Ot 0col
stack 15 fsgpﬁgq%ml%rgg%lgmdgrgg&%%llgﬁ% As séen in IS‘_:i gure 6, the diji/hrrs
i ncl udes a [@®113)nt Refergicairendd thad®® Figume 6o Figira$dllastmtesaptorgolstask pl ane
630 15  for a UMTS network.

[00114]  As seen in Figure 6, the UMTS includes a CS control plane 610, PS

control plane 611, and PS user plane 630
[00115]  Within these three planes, a non-access stratum (NAS) portion 614 and an
access stratum portion 616 exist.

20 [00116] NAS portion 614 in CS control plane 610 includes a call control (CC) 618,
supplementary services (SS) 620, and short message service (SMS) 622.

[00117] NAS portion 614 in PS control plane 611 includes both mobility
management (MM) and GPRS mobility management (GMM) 626. It further includes
SM/RABM 624 and GSMS 628.

25 [00118] CC 618 provides for call management signaling for circuit switched
services. The session management portion of SM/RABM 624 provides for PDP
context activation, deactivation and modification. SM/RABM 624 also provides for
quality of service negotiation.

{00119] The main function of the RABM portion of the SM/RABM 624 is to
30  connect a PDP context to a Radio Access Bearer. Thus VSM/RABM 624 is responsible

for the setup, modification and release of radio bearers.



[00115] Wthin these three planes, a non-access stratum (NAS) portion 614
and an access stratum portion 616 exist. 20 [00116] NAS portion 614 in CS
control plane 610 includes a call control (CC) 618, supplenmentary services
(SS) 620, and short nessage service (SM5) 622. [00117] NAS portion 614 in
PS control plane 611 includes both nobi,ity managenent (M) and GPRS

nmobi l ity managenent (GVW 626. It furtt?fgr I ncl udes SM RABM 624 and GSMs5
628. 25 [0011{20 CC 618 provides for _call managenent signaling for circuit
switched §Q0420t esCS vorirel lane 10 3¢ Bgerutiel mﬁlénmotfwsmemﬁmmélér ovi des

for PDP Cgﬂtoﬁ di@?ésbﬂﬁ%feicf?ﬁlr lQﬁR@)i@ﬁ‘t i on and nodification. SM RABM 624
al so provides for quality of ‘service negoti ation. [00119] The main
functi on ofo012d] RABNSRetiornéldoih PSheseSHlRABBN th2lidesart applidatomrlapert638, PDP

text t Radi o A . T BM 624 i J bl f th
cetup, - modTCRQDP R Aaorodaaleyer + 3o P b BAFRPY copolor (DB BRI ont r o
pl ane 640 %gmlgﬁﬂ?%%ga%)ipl ane 611, in the access stratum616 sit on radio

resource contro 7. [00121] NAS portion 614 in PS user plane 630
i ncl udes aif0G422] i cAtéesnStratyer61638) PS TeRplaDe 638 yeiudss packshdat®DP | ayer 634.

nccese. S r Sotaretie proioRETRGE) G124 T EE 37 in Fisikble o Balk BEYCPMA o1 gence
protocol ( BREB0] G3ikablEIS R IL P/ HRdBNBétwean B dHIeC \(M3kn indFighee Ol

suitable to carry TCP/ 1P protocol between UE and RNC (as seen in Figure

8), and i s Symniddneptionatly for|IP traffig $treamsprotagal knaderrosrpressionendc onpr essi on and
10 dec?@grﬁssi on. [00123] The UMIS Radi o Link Control (RLC) 640 and Medi um
Access n F%qmpr(a (E) | ayers 650 formthe data |ink sub-layers of the UMIS

radio int egﬁ@m anfhe URSTSIRadIb LikleCHRNeoINRAL) #40 ahd ®1ddhan Alcess oattdl [ 00124]
The Layer ng UMTS | ayer (physical | ayer 660) is below the 15 RLC/ MAC
| ayers 640 (%(l(‘q"ep Bers 659 Hormthe datp dink rab-laxess ofthe UMES radiy inggfacgiand at i ons.

[ 00125] Wiréﬁdé&?m@tﬂw&n%@mﬁeﬁhémk%ﬁfaﬁgn@n a variety of nobile devices,
an

[00124] The Layer 1 {L1) UMTS layer (physical layer 660) is below the

15 RLC/MAC layers 640 and 650. This layer is the physical layer for communications.
[00125] While the above can be implemented on a variety of mobile devices, an
example of one mobile device is outlined below with respect to Figure 7. Reference
is now made to Figure 7.
[00126] UE 1100 is preferably a two-way wireless communication device having at

20 least voice and data communication capabilities. UE 1100 preferably has the
capability to communicate with other computer systems on the Internet. Depending
on the exact functionality provided, the wireless device may be referred to as a data
messaging device, a two-way pagér, a wireless e-mail device, a cellular telephone
with data messaging capabilities, a wireless Internet appliance, or a data

25  communication device, as examples.
[00127] Where UE 1100 is enabled for two-way communication, it will incorporate
a communication subsystem 1111, including both a receiver 1112 and a transmitter
1114, as well as associated components such as one or more, preferably embedded or
internal, antenna elements 1116 and 1118, local oscillators (LOs) 1113, and a

30 processing module such as a digital signal processor (DSP) 1120. As will be apparent
to those skilled in the field of communications, the particular design of the

communication subsystem 1111 will be dependent upon the communication network



exanpl e of one nobile device is outlined below wth respect to Figure 7.
Reference is now nade to Figure 7. [00126] UE 1100 is preferably a two-way
wi rel ess conmuni cati on device having at 20 | east voice and data

comuni cation capabilities. UE 1100 preferably has the <capability to
comuni cate with other conputer systemsy-on the Internet. Depending on the
exact functionality provi ded, the wireless device may be referred to as a
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1100 is enabled for two-way communiCation, it will incorporate a
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[00129] When required network registration or activation procedures have been
completed, UE 1100 may send and receive communication signals over the network
20 1119. Signals received by antenna 1116 through communication network 1119 are
input to receiver 1112, which may perform such common receiver functions as signal
amplification, frequency down conversion, filtering, channel selection and the like,
and in the example system shown in Figure 7, analog to digital (A/D) conversion.
A/D conversion of a received signal allows more complex communication functions
25  such as demodulation and decoding to be performed in the DSP 1120. In a similar
manner, signals to be transmitted are processed, including modulation and encoding
for example, by DSP 1120 and input to transmitter 1114 for digital to analog
conversion, frequency up conversion, filtering, amplification and transmission over
the communication network 1119 via antenna 1118. DSP 1120 not only processes
30 communication signals, but also provides for receiver and transmitter control. For

example, the gains applied to communication signals in receiver 1112 and transmitter



15 inserted and ejected |ike a diskette or PCMCl A card. The U M card can
have approxi mtely 64K of nenory and hold many key configuration 1151, and
other information 1153 such as identification, and subscriber rel ated
information. [00129] Wen required network registration or activation
procedures have been conpleted, UE 11 may send and receive conmmuni cation
signals over the network 20 1119. Signal's received by antenna 1116 t hrough

comuni catign network 1119 are _ipput to receiver 1112, whi.ch nmay perform
such conmorild@anpsa th‘@?xmw&gg&r aut%fﬁﬁf%%l%&?ﬂgf@ algpfitiRfency down

conver si on,imBiéIﬁ&&;dqg,Ds;hm_el selection and the like, and in the exanple
system shown"in Figure 7/, analog to digital (A/D) conversion. A/D

conver si on [00130] r eNetwwekl 131y naly fetther\wemmmngc onligdersystdnes inaudifginct i ons
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per fornmed through com*ruﬁlscat :“g%ésubsystem 1111. M croprocessor 1138 al so

I nteracts wevivesubsystemsenérely destenatedaassl14sch as the display 1122, flash
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1136, a shQefatddana@ions, WhIbGAhR REbSHREK ThAMro¥e “BRllilearNor ohhiRKice
functions. Notably, some subsystems, such as keyboard 1132 and display 1122, for
example, may be used for both communication-related functions, such as entering a
text message for transmission over a communication network, and device-resident
20  functions such as a calculator or task list.
[00133] Operating system software used by the microprocessor 1138 is preferably
stored in a persistent store such as flash memory 1124, which may instead be a rcad-
only memory (ROM) or similar storage element (not shown). Those skilled in the art
will appreciate that the operating system, specific device applications, or parts thereof,
25  may be temporarily loaded into a volatile memory such as RAM 1126. Received
communication signals may also be stored in RAM 1126. Further, a unique identifier
is also preferably stored in read-only memory.
[00134] As shown, flash memory 1124 can be segregated into different areas for
both computer programs 1158 and program data storage 1150, 1152, 1154 and 1156.
30 These different storage types indicate that each program can allocate a portion of flash
memory 1124 for their own data storage requirements. Microprocessor 1138, in

addition to its operating system functions, preferably enables execution of software



devi ce subsystens generally designated as 1142. 15 [00132] Sone of the
subsystens shown in Figure 7 perform comrunication- related functions,
wher eas ot her subsystens may provide "resident” or on-device functions.
Not abl y, sone subsystens, such as keyboard 1132 and di splay 1122, for
exanpl e, may be used for both connunlc%blon rel ated functions, such as
entering a text nmessage for transm ssiOn over a conmuni cation network, and
devi ce-resident . 20 functiqns, such as calcu a or. task li st 00133]
Operati ng $PBUHPaHI themeotilsdevisy- ﬁﬁﬁe ?Lﬁ%géﬂﬂmfﬂ§§“ that Gpriy rably
stored in BallE oﬁé:%ﬁ&{&t E%i}fgﬁq%t@a Eﬁ@§&cér€d%ﬁm%&%a talbng®er i nst ead
be a read- or S|n1 ar storage el enent '(not shown). Those
skilled in ekﬁlﬁpm tvill mrkﬂallgﬂnpnmstalkcﬂmrﬁlﬁuﬁﬂlﬂ&éum@namufmuﬁggtﬁmrefslp@ti fic
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stored |n re nor vy~ 34] shown, flash nenory 1124 can be
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progran1data e 0,,,1152, 1154 a The fent storage
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1124 for thﬁ‘éﬂile%cé@é ficitire d@RageTPIMEIRNtems. M EdchaIM ggftiRationl%38d i n
addition to its operati ng system functions, preferably enables execution of
1
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voi ce app icat1ons Tor exanple, instal |l ed
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per sonal ormati on mana plication 5 havin eabllltyto
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such as, Diihurfef addiBhd B ol 2185 I@Pur%\c@t@ﬁﬁ%ﬁwme 1400 BRo6EH the

appoi nt ment's, ns. one or nore nenory Stores woul d
be avai l ablrﬁt\wrktlﬂw am:iuxilmr;dh!@i subsystent 2128, Bmmleoﬁtldﬁ&@bomran?gw data itens.
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the wirel ess network 1119, with the nbbile device
execution by the microprocessor 1138. Such ﬂex1b111ty in application installation
increases the functionality of the device and may provide enhanced on-device
functions, communication-related functions, or both. For example, secure
20 communication applications may enable electronic commerce functions and other
such financial transactions to be performed using the UE 1100. These applications
will however, according to the above, in many cases need to be approved by a carrier.
[00135] In a data communication mode, a received signal such as a text message or
web page download will be processed by the communication subsystem 1111 and
25  input to the microprocessor 1138, which preferably further processes the received
signal for output to the display 1122, or alternatively to an auxiliary /O device 1128.
A user of UE 1100 may also compose data items such as email messages for example,
using the keyboard 1132, which is preferably a complete alphanumeric keyboard or
telephone-type keypad, in conjunction with the display 1122 and possibly an auxiliary
30 I/O device 1128. Such composed items may then be transmitted over a

communication network through the communication subsystem 1111.



user's corresponding data itens stored or associated with a host conputer
system Further applications may al so be | oaded onto the nobil e device
1100 through the network 1119, an auxiliary 1/0 subsystem 1128, seri al
port 1130, short-range 15 communi cati ons subsystem 1140 or any ot her

sui tabl e subsystem 1142, and installed,,by a user in the RAM 1126 or
preferably a non-volatile store (not sﬁ’gwn) for execution by the

m croprocessor 1138. Such flexibility in_applicati installation
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woul d preferably be output to a speaker 1134 and signals for transm ssion
woul d be gadsestaseiPrefyreacesthioyphanextemsd devies o sofivaperrplcationgnd iild, 1/ 0
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In a persona digital assistant (PDA)-type nobile device for which
synchr oni z gherely aiable sacurs devise communication.

[00138] Alternatively, serial port 1130 could be used for other communications,

(@]

and could include as a universal serial bus (USB) port. An interface is associated with
20  serial port 1130.
[00139] Other communications subsystems 1140, such as a short-range
communications subsystem, is a further optional component which may provide for
communication between UE 1100 and different systems or devices, which need not
necessarily be similar devices. For example, the subsystem 1140 may include an
25  infrared device and associated circuits and components or a Bluetooth™
communication module to provide for communication with similarly enabled systems
and devices.
[00140] Reference is now made to Figure 8. Figure 8 is a block diagram of a
communication system 800 which includes a UE 802 which communicates through a
30  wireless communication network.
[00141] UE 802 communicates wirelessly with one of multiple Node Bs 806. Each

Node B 806 is responsible for air interface processing and some radio resource



desktop conputer (not shown) may be desirable. Such a port 1130 woul d
enable a user to set preferences through an external device or software
application and would extend the capabilities of nobile device 1100 by
providing for information or software downl oads to UE 1100 ot her than

t hrough a wirel ess comuni cation 15 nety rk. The alternate downl oad path
may for exanple be used to | oad an encryption key onto the device through

a direct and thus reliable and trusted _&% ection to . ther enabl e secure
devi ce convmATREReNS Aunctigns: Fedes 886 prgyi Iq{]}f“:t’é’é‘ﬁliﬂé{lm%%qrttoi ® coul d be used

f or other ' ' : @@gﬂ@p gql' gde as a universal serial bus
(USB) portﬁ?%?dl&k%@rt?tgﬁmias assoc#at eemkth 20 serial port 1130. [00139]
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Figure 8 represents one or nore different channels, typically different
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[00145] The RNC 810 in UMTS networks provides functions equivalent to the
Base Station Controller (BSC) functions in GSM/GPRS networks. However, an RNC
810 includes more intelligence including, for example, autonomous handovers
management without involving MSCs and SGSNs.
20 [00146] The interface used between Node B 806 and RNC 810 is an [ub interface
808. An NBAP (Node B application part) signaling protocol is primarily used, as
defined in 3GPP TS 25.433 V3.11.0 (2002-09) and 3GPP TS 25.433 V5.7.0 (2004-
01).
[00147] Universal Terrestrial Radio Access Network (UTRAN) 820 comprises the
25 RNC 810, Node B 806 and the Uu air interface 804.
[00148] Circuit switched traffic is routed to Mobile Switching Centre (MSC) 830.
MSC 830 is the computer that places the calls, and takes and receives data from the
subscriber or from PSTN (not shown).
[00149] Traffic between RNC 810 and MSC 830 uses the [u-CS interface 828. [u-
30  CS interface 828 is the circuit-switched connection for carrying (typically) voice
traffic and signaling between UTRAN 820 and the core voice network. The main
signaling protocol used is RANAP (Radio Access Network Application Part). The



inart will appreciate that a wireless network in actual practice may

I ncl ude hundreds 10 of cells dependi ng upon desired overall expanse of
network coverage. Al pertinent conponents naybe connected by multiple
swi tches and routers (not shown), controlled by nmultiple network
controllers. [00144] Each Node B 806 c nicates wwth a radi o network
controller (RNC) 810. The RNC 810 is responsible for control of the radio
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RNC 810 includes nore intelligence including, for exanple, autononbus
handover s RnhNA(Ifqmremt:olvw fefined in AGRPATHS-WETY 3dd ©O8M99) 26l TDB146] The
i nterface u‘%;z ?@@ﬁﬁﬂ Node B 806 and RNC 810 is an lub interface 808. An
NBAP ( Node 1% Att’on part) signaling protocol is primarily used, as

definedsi n (g £T5F315a114@§s (/) @&e&@&% Dftwaikcbpafdtht, fémrbert Ata\(duch |
(2004- 01) 0147] Uni versal rrestrial Radi o Access Network (UTRAN) 820

conpri ses tds E262més@x@leméelham@pawwdm(mhﬁm 9@ gusEeBt 804. [ 00148]
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810 and MSC 830 uses the [u-CS interface 828. I.n- 30 CSinterface 828 is
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a network operator, pernmanent data (such as UE 102 user's §) ofile) as well
as tenpor an;ierddicatlﬂélxsudlfﬁ 862 ismElsy BEiEntioatedan system access by HLR 838.

15 [00151] Packet data is routed through Service GPRS Support Node (SGSN) 850.
SGSN 850 is the gateway between the RNC and the core network in a GPRS/UMTS
network and is responsible for the delivery of data packets from and to the UEs within
its geographical service area. Iu-PS interface 848 is used between the RNC 810 and
SGSN 850, and is the packet-switched connection for carrying (typically) data traffic

20  and signaling between the UTRAN 820 and the core data network. The main
signaling protocol used is RANAP (described above).

[00152] The SSGN 850 communicates with the Gateway GPRS Support Node
(GGSN) 860. GGSN 860 is the interface between the UMTS/GPRS network and
other networks such as the Intemet or private networks. GGSN 860 is connected to a

25  public data network PDN 870 over a Gi interface.

[00153] Those skilled in art will appreciate that wireless network may be
connected to other systems, possibly including other networks, not explicitly shown in
Figure 8. A network will normally be transmitting at very least some sort of paging
and system information on an ongoing basis, even if there is no actual packet data

30 exchanged. Although the network consists of many parts, these parts all work

together to result in certain behaviours at the wireless link.



| ocation) are stored in a home location registry (HLR) 838. In case of a .
voice call to UE 802, HLR 838 is queried to determne the current |ocation
of UE 802. A Visitor Location Register (VLR) 836 of MSC 830 is responsible
for a group of location areas 10 and stores the data of those nobile
stations that are currently inits aregxpf responsi bility. This includes
parts of the pernanent nobil e station data that have been transmtted from

HLR 838 to L t C However C 830
may al so aéégﬁﬁd;n %9@ gIFHE§<ﬁﬁ§ﬁ’8 §ﬁ@hm§§x?39§5Pgﬁ?mhﬁgﬁgﬁﬁ?|ca i ons.
UE 802 is %&Ho@smabﬁrg:]a&ﬁ&ﬁﬁo&i’e Cgaﬁxggnoaa@xﬁaﬁs bytheltRh8RBes dbih{s00151] Packet
data is routed throu Servi ce pport Node (SGSN) 850. SGSN 850 is
the gat evvawpph@ai\)@en isewiiiD daseriptinn may @ﬁb&t thesackiliedan dperat owirake a9t wor k
and is respons I t he d I|v JUEs
within itds § &ﬁ} ﬁggga eﬂ%&%gﬁ F%%%gﬁé ﬂ?g&ﬁi etmeen
the RNCs8 1QfolﬁBjtec s@P this éﬂﬂwhﬁoﬂ e piRteHddd-ssupd @ﬂ’theltechmqeestofomsf or

carrying (typically) data traffic 20 and signaling, bet t RAN 820
and t he coradﬂpbféﬁt@nﬁ%‘!&m@lkdeﬂmbefﬁa’ﬂﬁuﬁqsgﬁyzﬁwfﬁ%ﬂ%dhatﬁ fl{}‘e

(descri bed 0 Jorelyaml | t eway GPRS
Support Noc}ﬁg%f @%N% (%é}gglig%gﬁhglg%\ld (%éﬁ)le I nt g? Bgeidt&v%gg{l\&foﬁ@UMTS/ GPRS
net wor k andstruefule] Sy%&Ierkﬁetﬁmﬁsfwﬁslrismnstdnmlabdnﬁﬁerenoes fporn vl techmequasofs. GGSN
860 is connected to a 25 public data network PDN 870 over a G interface.
[00153] Thdhis agRlisatien ap ﬁesﬁppe%?rf?mappr eciate that wireless network may be
connected to other systens, possibly including other networks, not
explicitly shown in Figure 8. A network will normally be transnitting at
very |l east sone sort of paging and systeminformation on an ongoi ng basis,
even if there is no actual packet data 30 exchanged. Although the network
consists of many parts, these parts all work together to result in certain
behaviours at the wireless |link. 33 [00154] The enbodi ments descri bed
herein are exanples of structures, systens or nethods having el enents
corresponding to elenments of the techniques of this application. This
written description may enable those skilled in the art to nmake and use
enbodi ments having alternative elenents that |i kew se correspond to the

el enents 5 of the techniques of this application. The intended scope of the
techni ques of this



application thus includes other structures, systens or nethods that do not
differ from the techniques of this application as described herein, and
further includes other structures, systens or methods with insubstanti al
differences fromthe techniques of this application as described herein.
34 We claim 1. A nethod for processing signaling release indication cause
bet ween wuser equi pnent and a w rel ess network, conprising the steps of a.
nonitoring, _at _ the user equi pnent, whether a signaling 5 connection

rel ease i ndi¥€&13B% shoul d be sent to the wireless network; b. appending, at
the user equi prent, %ﬁﬁrﬁﬁﬂft)P%roE&%ir%'s%ﬁlih@%led%@ﬂ{&@a&ibﬁ@aﬁs@'b@ﬁﬁe%n_
indication to the signaling cohnection Telease indication; c. sending the
appended siweadquitgnend ande wiistess pétwasle comgiisagitinstens oft he wi rel ess net wor k;
10 d. receiving the signalin conq&ggion rel.ease igg'catLon at the

wirel ess network; and-C. fIT"PLﬂg’ﬂnﬁg § USCE SUURMERL WhPtetd MENHEt ner to rai se

an al arg  Rnnddkidn FEEAEGhdibationahiuld bewbae e Wihdle®aietforks an abnormal
condition. 15 3. The nmethod of claim2, wherein the abnormal condition is

the expiry of a tingr. 4.apperdingtahthe user cuiimens, a ives B the signalinger | s

selected fromthe grnoup. C LSt ng.- . fallure tiner, a
routing ar St C&SPgel%S%érf(ﬁgaﬁﬁggg &ﬁﬂ@%&&f@%&%{éﬁfﬁ%@% }nr(ri?adra.h . The net hod
of claim1, wherein the caifidingshetappeidedsignaling bennesion rebgss fpdivatiod v end PS
data session and thereby transition to an i1dle node. 25 6. The nethod of
claim1, wibewitslesheetWpiksering step rai ses an alarmwhen said cause is an
abnormyly condition. % Theehmiiothdlisbiah nectBiefdiale ifiicalibh beihbn9 step

i gnores the signaling 30 connettionrel&ase I ndication when said cause is
an idl e transeledsatwalyasit by the user

e. filtering said cause to determine whether to raise an alarm.
2. The method of claim 1, wherein the cause is an abnormal condition.
15
3. The method of claim 2, wherein the abnormal condition is the expiry
of a timer.
4. The method of claim 3, wherein the timer is selected from the group

20  consisting of a attachment failure timer, a routing area update timer and a GMM

service request timer.

5. The method of claim 1, wherein the cause is a request by the user
equipment to end PS data session and thereby transition to an idle mode.

25

6. The method of claim 1, wherein the filtering step raises an alarm when

said cause is an abnormal condition.

7. The method of claim 1, wherein the filtering step ignores the signaling
30 connection release indication when said cause is an idle transition request by the user

equipment.



equi pnent. 35 8. A system adapted for processing signaling rel ease

i ndi cation cause, the systemconprising: a. user equipnent, the user

equi pnent having a radi o subsystem including a radio adapted to

communi cate with a network; a radio processor having a 5 digital signal
processor and adapted to interact with.,gaid radi o subsysteny nenory; a user
interface; a processor adapted to run uSer applications and interact with
the nenory, the radio and t%wfr interface and zi\dagte ahg run
applications, tRe usdSySEguR OEH’&C%ED&%I%EI‘%V% ?‘ngc Dausehe
nonitoring SW%Q% ﬁsiﬁ'ggnal ing connection release 10 indication should be
sent to the"wreless nétwork; ii. appending a cause for the signaling
connection rel ease iandi casércquipmenhdheigpn aduipgentdnning a wdiorssbsyatem

indication; and iii.,sendi t he appended, si gpaljin onnection. rel ease
i ndi cati on I‘E@u‘gﬁﬁa\ﬁi‘dﬂ%ﬁ%ﬂe%%&cﬁmgﬂ%ﬁﬁwﬂg a .%Q’Eorkn’ g@ﬁ SOHBINS K & Fapt ed to
comuni gat ;hal BichNrétsior afd HIMERIo iRRFhct With 38 radig sasyStem? flmloyy; e aNSs

for: i. recefving the signaling connection release indication; and ii.
filtering saémintafass atppoagetos adapied tohrun esr applicationsanghintepgt ithrthe 9. The

systemof claim8, wherein.the cause is I j L . The
syst em of APIRoRYothe ?gl?‘ﬂthf:ﬁéer&ﬁ%ﬁﬁ%?n{%‘ﬁﬁgp ?%% @ (f’ﬁﬁ%kﬁei%gﬁ? lﬁgegf 25 a
timer. 11. eab%nfeﬁgéﬁmcm‘ﬁzgaa' Mavidg mahs firn the timer is selected fromthe
group consisting of a attachnent fajlure timer, a routing area update

timer and a GW service ﬁequegﬂoﬁit%g.w@ﬁlelﬂ.Slg_FH]@*%%WE‘FHQS‘fre]@PS& m 11,
wher e ﬁ{)t hgncﬁgéﬁso%.s gulﬁb%%&ﬂ‘?éﬁhcf%irélgﬁ dL8%ork; egui prent to end PS data
an e fode.

sessi o ransitiron to an i

ii. appending a cause for the signaling connection release
indication to the signaling connection release indication; and
| iii. sending the appended signaling connection release
indication to the wireless network; and |

15 b. a wireless network adapted to communicate with the user

equipment and further characterized by means for:

L. receiving the signaling connection release indication;
and
it. filtering said cause to determine whether to raise an
20 alarm.
9. The system of claim 8, wherein the cause is an abnormal condition.

10.  The system of claim 9, wherein the abnormal condition is the expiry of

25  atimer. '

11.  The system of claim 10, whercin the timer is selected from the group
consisting of a attachment failure timer, a routing area update timer and a GMM
service request timer.

30

12.  The system of claim 11, wherein the cause is a request by the user

equipment to end PS data session and transition to an idle mode.



36 13. The systemof claim8, wherein the neans for filtering is adapted
to raise an al arm when said cause is an abnormal condition. 5 14. The
systemof claim@8, wherein the nmeans for filtering is adapted to ignore

t he signaling connection release indication when said cause is an idle
transition request by the user equipn% t. 15. A nmethod for processing
signaling release indication cause at user 10 equipnent for inproved alarm
tracking at a wireless network, conprising the steps of. a. nonitoring
whet her a signaling connection release indication should be sent to the

wi rel ess networ ks b. 13RREACHYY i Vel b Wead SR HIlcNA ROMBRE KON T el case
indication to thé signalTng connection release iIndication;, and 15 c.
sendi ng t heaisppesded whiey sad icagetoamatmtormal soatli#mse i ndi cation to which the
cause i s appended, thereby to request the signaling connection rel ease that
identifies the cause of the signaling connection release indication. 16.
The method of chal M Yhe YHBHYFAANS, GRS i rflind RAGIEA FOMpllap. 20 17.
The met hod of clalm 16, erein the abnormal condition isS the expiry of a
timer. 18. igivee thetsiguling caingctionle]cashindisiation when said cayss isa idlg eansitioam t he
group 25 consigsti of a .attachment failure tinmer, a routing area update
timer and A°UEGRH nggyﬁﬁqu@ﬁﬁﬁgt timer. 19. The method of claim 15, wherein
the cause is a request by the user equipnent to end PS data session and
transition to an idle node. 30 37 20. A user equipnment adapted for

provi di ng si gnalliSng rAemsthod forproeessingsignalingralepsaindiqation Rause gbussE er

equi p t havin radi o | I | . t .
communi Bat SasPRof i BRefydy R oAbk BSL ¥ WiidsCndi RO cofABhE the fems of
processor and adapted.to inidifforiag wictHer 3 aighalimgitomnectivmysicasy indieationy; a user
interface; 5 a processqr adapted to run user applications and interact with
t he nmenor y,Sh@lﬂé e sentdgo the wireless network;

b. appending a cause for the signaling connection release

indication to the signaling connection release indication; and
15 c. sending the appended signaling connection release indication to
which the cause is appended, thereby to request the signaling connection release that

identifies the cause of the signaling connection release indication.

16.  The method of claim 15, wherein the cause is an abnormal condition.

20

17.  The method of claim 16, wherein the abnormal condition is the expiry

of a timer.

18.  The method of claim 17, wherein the timer is selected from the group
25  consisting of a attachment failure timer, a routing area update timer and a GMM

service request timer.

19.  The method of claim 15, wherein the cause is a request by the user
equipment to end PS data session and transition to an idle mode.

30



and the user interface and adapted to run applications, the user equi pnent
characterized by having neans for: a. nonitoring whether a signaling
connection rel ease indication should be sent to the wireless network; 10
b. appending a cause for the signaling connection release indication to

t he signaling connection rel ease indica?jon; and c. sending the appended
signaling connection release indication that includes the cause, thereby

to identify the cause of the signalin onnection relegse indication along
with the signal iy cohHEEEHBEReRl @E@Eﬁ%fﬁ’al’fe l%slgll%m_ﬂae?ﬁﬁb%g‘éa&’ﬁg for user
equi pnent tQ, fAagi, hét@/toﬂ( 'ﬂ?é\%??g lﬂﬁm&tgﬁ@{dg%adi%%ﬂﬂﬁ@fehﬁﬁpluﬁﬁi G r@fiear at us

conprising: a. a checker co red to check whethér a signaling connection
rel ease i ndidapted encanmneicate evithsthe nétsvanles astedio; prageds having a digitph sighalg

connection rel ease i.ngi catian sender confi.gured to end a signal ing.
connect: on H"é?eésa‘zrémlfl ﬁg"lfm%é ﬁlodﬁte?aggﬂbthﬁa@ a‘#lglé}‘ﬁ%'is%’ﬁlé F%“WIQIW’ as%’:e m%%rhaggker
that the siQnatdee atagﬂdaelﬁs hRLsEeARpHAeRidR dhe tbant Wiltothe nddory SRt radidie

signaling connection release indication including a signaling release
i ndi cat i on anddherdsen interfacsiagd afldptes toate aprlidationss ghei user egmgeent| el d. 25 22.

The apparatys of claim2l wherein said checker is further configured to
check whet ﬁglﬁacgﬁﬁlﬁg‘ghghﬂ?nggle?gﬁgf'ng of the signaling connection rel ease
indication and priorato caghitdringiwitsthafa stielalivg conrettiéhelabgindication

connection rel ease indication, signaling connection of the user equi pnent
i s needed. sBeuldiw semtfe thpielgssnetwerke| ai m 22 wherei n sai d signaling

connecahon rel ease i nlgii Cat%ﬁ%&tﬁﬁggi%%#esfo;ﬂﬁ%@ﬁéﬁ%égnhg#%%ﬁlte%er etransmt

t he signaling connection refease I'catio apparatus for
operating Upéatiorsioghasipngdingaonsation nelessedmdieationnaticat i on, sai d net wor k
?gfggggus conprising: c. a asre]:n i)ﬁgrtnhenz?prpeg erclif s!ignualiigg cggne%égrme casein Ii(%.gglll 'ng
that includes the cause, thereby to identify the cause of the signaling connection
release indication along with the signaling connection release indication.
15
21.  Apparatus for user equipment to facilitate release of signaling
connection, said apparatus comprising:
a. a checker configured to check whether a signaling connection
release indication connection should be sent; and
20 b. a signaling connection release indication sender configured to
send a signaling connection release indication responsive to indication by said
checker that the signaling connection release indication should be sent, the signaling
connection release indication including a signaling release indication including a
signaling release indication cause field.
25
22.  The apparatus of claim 21 wherein said checker is further configured
to check whether, subsequent té sending of the signaling connection release indication

and prior to confirmation of delivery of the signaling connection release indication,

signaling connection of the user equipment is needed.



I ndi cation cause field of the signaling connection release indication to
check whether the signaling release indication cause field indicates an
abnormal condition; and 10 b. an al arm generator configured selectably to
generate an alarmif exam nation by said exam ner determ nes the signaling
rel ease indication cause field indicates the abnormal condition. 25. The
net wor k apparatus of claim 24 wherein the network apparatus 15 includes

| ogi cal |ayers, wherein said exanin ' nbodi,ed at first of the |ogical
ayers, said ox@d nerlEaPPIBRS ShFIAIT A7 Sherein FateRiing @niedion SHAr tho

l'ogi cal | ayefiS tionSkadiakd ABhECREShea o F&aARRR the signaling connection release

indication.

5 24.  Network apparatus for operating upon a signaling connection release
indication, said network apparatus comprising:

a. an examiner configured to examine a signaling release
indication cause field of the signaling connection release indication to check whether
the signaling release indication cause field indicates an abnormal condition; and

10 b. an alarm generator configured selectably to generate an alarm if
examination by said examiner determines the signaling release indication cause field

indicates the abnormal condifion.

25.  The network apparatus of claim 24 wherein the network apparatus
15  includes logical layers, wherein said examiner is embodied at a first of the logical
layers, said examiner further configured to request, to a second of the logical layers,

signaling connection release.



