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| METHOD AND SYSTEM FOR S| GNALI NG RELEASE CAUSE | NDI CATI ON I N A UMTS
"NETWORK 5FI ELD OF THE APPLI CATI ON [ 0001] The present application relates to
radi o resource control between User Equipnment (UE) and Uni versal

Terrestrial Radio Access Network (UTRAN), and in particular to the rel ease
of an existing signaling connection in ajUMIS networ k. 10BACKGROUND [ 0002] A
Uni versal Mobil e Tel ecommuni cation System (UMIS) is a broadband, packet
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[0003]In a UMIS network, a Radi o Resource Control (RRC) part of the
protocol stack is responsible for the assignnent, configuration and rel ease

of radi oresources between tHEEND SHTHFABPREGATION RRC protocol is

descri bed i ai | - ecifications WO si ¢ nodes
that the UErIggﬁ%}be {I‘rlll‘@g%eg&c}gi% llrli%a;{ié%géat%gﬂoeraﬁ%)ggmué%efmm%%ﬁ@%e{ed node".
"UTRA st ands EquiphMiSUE} aiidBhivietsal Pérdaikil RablCae®ss Notwodk (UTRARY), dnign UE 1 S
required to request a RRC connection whenever it wants to send any user
data or in rmﬁ%réomﬁraleﬁ%‘gﬁ AR HEDS signpling sompsetion ip AANES wEtWpIIGPRS
Support Node (SGSN) pages it to receive data froman external data network
such as a push server. Idle and Connected node behaviors are described in
detail s ion 3GPP specifications TS BACGRGROUNIy 25. 331. 25 [0004] When in a
can be in one of four states. These

arc: CELL. DAIDUH etk UvermaRR TSP RBEHu S GOVID) o UprbgRdand

downlink in i A e a0U0i LONS as
outlined in %%%%b%&é@gsgi&ﬁgg%%%u FA%?—I@F}%%%& ed Oéﬁegﬁ{n&e%{] g}lugﬁ]te'il?t?ocat ed to

t he user equhgdidnlti$ ahighlyssubscribed to standandl fordhindrgenecdtmmraal $s ganeratly desddo
exchange a s . amount . of _bur. st ata., The perform actions as
outlined in @&%@p‘géﬁdmwl?%ﬁu&@%@ﬁﬁsgﬂgpgﬁ’{\)scti on process as
defined 1isn J6931TS Bba BOATS netwok; la Fdib RERrdFCHERS (RRETHAH bW BrothREEPt i ON

(DRX) to nonitor broadcast nmessages and pages via a Paging | ndicator
Channel (Pl cHck ingsspasisibixfos ghe assigpment, genfigustion and selemsepf sadipraséwreen act i ons

as outlined R, dfihe BF aid I OTRAN NEhNFESC 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 idle 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.



5 the cell selection process as defined in 3GPP TS 25.304. The UE nust
performthe CELL UPDATE procedure after cell reselection. URA PCH the UE
uses Di scontinuous Reception (DRX) to nonitor broadcast nessages and pages
via a Paging Indicator Channel (PICH). No uplink activity is 10 possible.
The UE nust performactions as outlined in 3GPP 25.331 including the cell
sel ection process as defined in 3GPP TS 25.304. This state is simlar to
CELL PCH, except that URA UPDATE procedure is only triggered via UTRAN
Regi stration Area (URA) reselection. 15 [0005] The transition froman idle

to the conn F@? V\hen an
i dl e node U reques ghggﬁﬁﬁg@gﬁﬁrg@ﬂgiRg%ﬁ%%@% Ey‘é‘é@?‘&é% her to
move the UE rtusss:ig&e akdpdgebXid OPaghig Indfobédr Chiame? (PIOIBN Ndwplidk a;cﬁwmsan RRC
connect ed node, ain it is the network that deC| des when to rel ease the

RRC connect iRgSSi lvh e E sk PrrEgreactioniy authined 1B GREGH HHevhidemplndss ate to
anot her Rri "nglstﬁ’ t

rel easi ng tﬁiée %aeln%ggﬁﬁlgh Qggtgg r3%ﬁ%%20§ﬁg§t@%?§§ #é%%[ﬁl gger ed by
data activi t(S/EERUiPMEmob@dmeaﬂsﬁmelltrmlddEomnd networ k. Since the network
may not know when the UE has conpl eted data exchange for a given
application, it typically keeps the RRC connection for sonme tine in

ant i ci pat i onf ﬁ@ﬁ%é@ﬁ%@bf@ceﬁ@lﬁd&s R%C?T@hmm%énfoﬁﬁbpﬁbhaea&one to

reduce the latency of call set-up and equent radi o bearer setup. The
RRC connect imgssageb emtpagcesmaﬁgumﬂlﬂmagor&?&laﬂmh@l@i)t AN upliRENctivily  nessage

release t he si. ction and al]. radi s. between the UE
e RSB ob VRGP BAREH SReR b Slnd 08 UL B SRR B o

appl i cati on s@Ret ﬂé&s@%d%eﬂ@ﬂ?@t’qﬂg 24304 ahd sdta ssallad GHIY, iPEH)Ot
expecting any further data exchange, it still waits for the network to nove

it to the c@ﬁmﬂhaéU&PeUPﬂfeTﬁmure iregnly trigesedae H TRAN Registration 4tgat t hat
the appli ca (%Qs[eﬁ]elaﬁ E has conpleted its data exchange. For 3 exanpl e,
an appl i catl 3 may use its own acknow edgenent - based protocol to
exchange data W|th its application sewer which is connected to the UMIS
core network. Exanples are. applications that run over UDP/ Wi npl enenting

their ok gd@90plt eeqdh%@?flsiﬁ rom gnddje fo thecqupectedaodsend MssvaRadt her t he
appl i cation 3efMRi Hia fie BITRGAN. eﬁ%ﬁil%’%d@UEfeﬂﬁes%a&rﬁ{R@% &tih, thot and

isin a better p05|t|on eterm ne | further data exchang€ is to
t ake pl ace aetivdrkdecdeleghefzeriberwvedhe GEMD ﬂaat(éELhd)QHCDr@Eidem(ﬁm siagsoci at ed

wi t h Packet PS Since the UTRAN control.s he , RRC
Connected SRR e U s bt R, EonaSripd kP "l oS he PP QHe oo SR SR and
the fact thas rdilfdsébhe BRORLnOEGE. The hét®oft MaY 8ls8indlalthe OBl fiorgbie RRIVWEEN t he
10 UE and external server, the UE is forced to stay in a higher data rate

and i nt @fsi st teranether prierte relrasing the cparpgtipr ar iy seme gpesipwead ofreleasing

dral ni ng_bald eahklleh TS HARAREHE bl Rkl Q8RO BHREAAgOLT Co0 due

to the fact e€ra earer resources dre essa occupi ed.
[0007] One seﬂmmwmﬁbémeéﬂn&leamm hé&twiogk. ISaivee thmetWEﬂsmayl nat mogmhe:me rel ease
15 indi cation %%theUT UE reali esthat %ﬁé_:iy f|n shed W th

dat a t r ansad{f Bgs copyplet ﬁqta%ef@ea? %13 given app) saterl tikpi
speci ficati Qnndchbn F&F%&'}lew ﬁl%ﬁg%e?&msﬁﬁhmu 0GR AREGE | Pills igpon recei pt

of the S|gnaI|ng rel ease |n catl romthe UE, causing the UE to
transit2zén typically ddine toredece theﬂntatdymﬁca)lsﬁ-uﬂmldadubmuem radlaﬁ)earhesaeipgnal i ng

rel ease indi may be c nsi dered an al.arm ically only
expocts t he LUEQIAr PGP ETLALESS G oty FOHOMACR s S GriAN, TS iyt
failure, a %&s@@tﬂe%i@dﬁxﬁkéorﬁx%&tﬁﬁfhﬂd@ll'ﬂdﬂi@ HREfH betwBéh ﬂh@'UEﬂﬁltﬁé an alarm
when the UE request signaling release results in inefficient performance

moni t ori ng &hdRANar m nonitoring at the network.
[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



4 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0008] The present application wll be
better understood with reference to the drawings in which: Figure 1 is a

bl ock di agram showi ng RRC states and transitions; 5Figure 2 is a schematic
of a UMIS network show ng various UMIS cells and a URA;, Figure 3 is a block
di agram show ng the various stages in an, RRC connection setup;

Figure 4A is a block diagram of an exerr;a ary transition between a 10
CELL_DCH connected node state and an idle node initiated by the UTRAN

accor di ng t 6xanplecan applieation-onpthe Emapusedtsow arkrowiedgementdinesd nratosel

exenplary tr, i ] i RELL iCRAN&S g_ﬁgg itionto
an idle mdé@ﬁﬂ%@ﬁa@f%%@%ﬁ@ easeﬁ%lﬁélﬁ:sg% ons%oetg | gmggﬁéi s a
bl ock di agr awtvadrk Exaempbsspraspplicainsithatann bedr WP/ IR ififleneMGlg theimotvnvi ty to a

CELL_FACH i nacti vi to an idle node initiated by the UTRAN Fi gure 5B
is a block (ﬂ“é@ﬂ?ﬁﬁﬁ% %?hvsw-éw%w@t%ﬂgil@w.% “évéﬁwégw %EE@EB@FF‘WH’&IWi vity
and an idle § L Z4 ' ' =1 Nl ' : Wl 6 is a
Bl ock. di Sor SUaF Teelyef &1 BLIBRAERG: bt ARE i FECETbLAIM W erlAr > | B
t hat can be ang édtliendats enchiange Brio wakielplackand hemeniecide twhed fo terminateitheire 8 i s

an exenplary network for use in_association t he presen od and
system 25Fif QO@GF%OW?%W%M%'}%IF%%’SW??Q&%&BO% nge ﬁ'ﬁm a cause
for a si gnalghngolc (Res el 1OUC COhRARA swwis%&%@aatasd&@&e&%tat@&qmoanidiaa gure 10

is a flow di agram show ng t he steps taken by UE upon receipt of
si gnal i ng comecgrdahe fast that UTRAN tsatat ewateanfithgystatus afidata delivery between the

10  UE and external server, the UE is forced to stay in a higher data rate and intensive
battery state than the required state or mode, thereby draining battery life. This also
results in wasting network resources due to the fact the radio bearer resources are
unnecessarily kept occupied.

[0007]  One solution to the above is to have the UE send a signaling release

15 indication to the UTRAN when the UE realizes that it is finished with data
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.



DETAI LED DESCRI PTI ON [ 0009] The present system and nethod provide for the
transitioning froman RRC connected node to a nore battery efficient state
or node while ensuring the network does not consider a signaling rel ease
indication to be an alarmif the cause of the 5signaling release indication
is aUEidle transition request. In parthcular, the present nethod and
apparatus provide for transitioning based on either the UE initiating

term nation of a signa”&&hconnection for a sggcified core network domain

or indicating to the UTAEREHRBESCRIFETION OF THERRAWENGS from one
o . . gumer Bt bed
connect &4 Sghg o ¥HEhRRL o) LA BLAPSEILBLAPR SR OL B e

wWith respect” to'the exenpla I nplementation o t shoul d be
under st ood, drawimgein whikiat t he teachi ngs of the present invention are
anal ogously appligcable to.other radig co ication, systens. [0010]1In
ooty oular) T kg isatfsk GrteneboR R Kr s nd FARIONS 5 done with t he
exchangesof - dat a, Fijires a$68nftic HANEMTSHEEEK! H&wﬁgﬁh&éﬁﬁﬁsc I on
manager" 15 corrponl nlie of aUE sof tcvvare. The RRC csonne tion manager ggps
track of alla®BRAsting applications (including those providing a service
over one or multiple protocols), associated Packet Data Pr col (PDP)
contexts, associ Jﬁg'breg‘;'eﬁ%%@%waﬁﬁ?m QYIS Sieget 10 ﬂ&r@‘ﬁ&%@&%%d
circuit swtgfpgd (CS) radio bearers. A PDP Context is a |ogical association
between a UE and PDN (Public Data Network) running across a 20 UMIS core
network. One or rHigueptleisadpiodkediegremsof(an egemplaretransitiondppiéanaa i on and a
br owser .gapplA i[?&I)l n t UE. be, asspci ated.wi.th one ontext. In
sone casligs, (%]%lgﬁapp icgg%cheﬁ%%de{%ew%l %@8@?5’1}%&%3{%‘3% i mry PDP
cont ext and agtdriinglte capit nizfiodons may be tied with secondary PDP contexts.
The RRC Connecti gn Nan%g,er receives "done' indications fromdifferent

Ka

appl i cations on tHigunedB is ablegkdisgram; showingaasxemplagy. trpgsitionhgtwestampl e, user
may receive ir | : i I i . After the
e-mai | appl i(g%tf]i?‘on g?ii%%&é%%@ﬂ%g\% eéigﬁ/rr\@r?%] ﬁdllt%tn‘?d(ﬁ%ﬁ ?ﬁ@%%ﬁ%ﬁ Mhat it has
conpl et ed i trelegkztinditatimnsact i on, however, the browser application nmay not
send su i ndi catj.on. Based.o conpgsite status of.sych indications from
active _igpl i cat i &lﬂg‘fre @ﬁfﬂil?é(r‘_ga%raﬁ é‘t‘,‘ie&é’“ﬂ@W Tri‘fﬁ&‘ql’t%eg‘ﬁ?ﬁﬁ‘lad wait 30
‘before it cmnmnﬁmti@c%vi @NACEDNE ERCFERL Ry 16 he A& nRlle 11i8x6@bF tlaet Wor k

packet service domain. elay in This case can be introduced to ensure

that the appfTRANion is truly finished with data exchange and does not

require an RRC c ectanon. Jh el a n_»o6 nam ¢ ,based tr iC
i story andlor apiRreatt itk fadh Al aderol MRk e M ger
det er mi nes tifmtivity akd SoidRe Modbailizding yighding rdleaseRfdic4Rink;on i s expected to
exchange any data, it can_send_a signaling connection release indication

proceduf® for thd'iggodprblack déﬂﬂﬁ?ﬁfeé{bé. SW%%W¥5. Alternatively it can
send a 5 request giflreidhf etdA@NSly IR bbb ukQ N E&HET IR UGN 1% SaGaHTRAN

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.



[ 0011] The above decision may al so take into account whether network
supports URA PCH state and the transition behavior to this state. [0012] The
UE initiated transition to idle node can happen fromany state of the RRC
connected node 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 | es3 battery intensive than the UE
being in a connected state. [0013] The sending of the signaling rel ease

i ndi cati on however can cause t r that an al arm has
occurred. In the case that theﬁglgﬁzﬁﬁ%éﬁﬁgpﬁgggbﬁﬁd|cation is aresult of
the RRC det qo009]i NgThé'plesdi®s dygteiﬁ hh& methof e efbr thatrasitiodin@I sl ad RRC

enbodi ment ‘the network can distinguish the fact that the signaling rel ease
i ndi catio n iconpediedanede tofa laorﬁé»qtﬁ@‘yte&mermstatq PraRade While ensuong Swagtwaskan

abnor ! conglil hlondllc Skl DFILA0 L AhLAUR 4 BOLFARS  BUEN.BSchIe ey

Per f or mance 1 Rdl CaL of more accura y I'proving

performagce signalih@fdldge Aditatibista UBRdle aahsigon fqQdst] Thgarficutasite pideod
all ows the UE to ap end to an_existi ng S|gnaI|n 20 rel ease_indication, a
P

field provi dngtho aeRuspEe vide, for frapsiHpRing ?S?Flé’&%h?frfh? UEripiiatinghe net wor k
th f
rsria%/uat ?gngsﬁ%ﬁ@vmtgo%qg%%?iﬁfasg%{gﬁ%%g{deﬁg}?Sp cﬁﬁ@ &h% an | lgagt a'[ gmbecause

it is expectindigating tb ﬂIdWRAMmafFMSmunmhbddemcuﬂfmmbﬁe comectyd etatestbar m and
performance nonitaopin while sti)l E to sav battery

resour ces byRBTn qﬁIB Hﬁgdfgcqpﬂ'loésﬁﬂljg g’é{’%.l F‘?Pe‘{t@fb F’Fﬂ@l’lﬁﬂ’esent
appl i cathon jipenehlienREUMES. & MBGIRed Iﬁleérsm@%%v%v&gm Akl dﬂﬂlcgg gFease

i ndi cation cause between user equi pnent and a w rel ess networ npri sing
the steps ofthemsﬁrltumemna’canaiegmsbfrappt}mhmwmthenméohenmwmagqml i ng
connection rel ease indication should be sent to the w rel ess network;
appendi ng, AVPRE 30 user equi pnent, a cause for the signaling connection

rel ease i ndi JG@’IO}OH hﬂpdrdikﬁdz&l 151 Iaﬁbplﬁlﬂcaﬁ@ﬂ Bﬁ@'ﬁd OR d&&hﬁﬁ;&@tﬂaﬂﬁk&@dﬂe@ﬂtb gendi ng
t he appended sj gnal %Eg connection rel ease indication to the wirel ess
=R

net wor k; re@&FRanggo dt epnaendy “donen dedicationite fiea FRC ponneetiorompragest t he

Wi rel esgcnet |se an
R e R e L RS L
processi ng sa,pglmlnnng(mdﬁdaagﬂlosmplno@wng)msmeeveﬁdm o ymdiigpie prowpealsy) ng: user
equi pnent, the user e g a radio sub ystem in a radio
adapted to tao?ﬁtﬁgﬁ %“’[IJ 3 assqeiptedipgekst é?ggpﬁgw ng a
digital sig @adm BERER%ARGsABALHOLE @witaledr(tgs Bfcfio Yhdes SA Iszs edhiexpilsyst em

menory; a user interface; a processor adapted to run user applications and
interact wi ﬂwcﬂ@ssmmmqbemen a &HH @daRiaNt(HnbhxsléataNmMumnmcawapt ed to

"un apphh C RS cold Sk G Afble SPRATLE! (¢ tn RindPYipRRARR o

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 fransaction, however, the browser
application may not send such indication. Based on a composite status of such
indications from active applications, UE software 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 is truly

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



10 for: nonitoring whether a signaling connection release indication should
be sent to the wirel ess network; appending a cause for the signaling
connection release indication to the signaling connection rel ease

i ndi cation; and sendi ng the appended signaling connection rel ease
indication to the wirel ess network; and € wi rel ess network adapted to
comuni cate with the user equi pnent and further characterized by neans for:
15 receiving the signaling connection release indication; and filtering
sai d cause t ] : r.al : [ t
applicationb%ﬂgﬁ%ﬁkgkgﬁg$p%%§§?5%§y§ﬁ%§fﬁ%§c?%?{ rg%%géﬁkéggfgﬁa I ng

rel ease i ndicoafidction arnsger detettames tgtivitheahe pavbabilipy thdewb @iphicatidoriacki ng at a
wirel ess network, conprising the steps of:. npnitoring, whether a sjgnaling
connect i on 2BPededinschangs aay #ain ibeasiicnd psizaaling qogneqionsrleasedadicaiioivor k;
appendi ng a f I hidd; b4 €l e Ladi I o the
signaling cgﬁﬁggtFgﬁf?%FE%?BE?%gPQ%?ﬁg%??gﬁgR@% dﬁﬁgﬁ?ﬁgaggggﬁaggiiignaling
connecti 6n mreduesiser statitaition withirt dmnedtededs tothe WKITRANwher ei n sai d

W rel ess net is.prqvided with an_ indication of the cause of the

ot gnat g caWEE: | oRBe Sk Secihnmed s kgl Sy et BERRH PR at  on
still furthgip R Priidese ARABE hnStidPheldSRE tRBisi Nt to facilitate rel ease
of a si-gnaling CTonnection. A checker is configured to check whether a

si gnal i ng cd0@tR]t i ofhe UEdnisieted cinsition tmididmodeicandappen from agy giatd ofitle

connection r ase indication sender is confiqured to.s a sigpaling
connecti on rlg%(gﬁg%“e? FEHE ﬁe’rl‘gsslﬁ’gl?f’é?% Bfa'i“%ﬁfﬁe ?%58W°§§g?ﬁ8“%ﬁ%ﬁ%‘ker t hat
the signal i Rgd by Bedlkintdtle! aheagebéingirtidld MOdd)Ys WIEDE Bsk@ited bRthobde
signal i ng connection rel ease indication should be sent. The signaling

connect i on killedéwtherst sannabrcssrhattarydnteasive thantheldEbeingin e commictedistabh cause
field. [00 3&1@39 S Sibin 3RS a‘i’lﬂg?él&lsk iﬁdféa{daﬁﬁm%?é@ S Tale " K
apparatus faor operafihg upGn a signal£ng connection release I ndication. An
exam ner i s netwdrk goicadidepthax analatn hasso@obd. Ndn thel casesthal thd sigailingreleasese
field of the sigpaling connection release |ndicatjon. The exam ner checks
whet her t he 1@5«?{%%@@8&“@55@ RE dgtermpipashatnpsteatic & %Wﬁ&‘id%@@?f -

abnor mal 5 condivolifent Ak Rh@6 AR ARERKREN i 152 Mdt B SehaBRk ALARInidBogENer at
an alarmif examnation by the exaniner determnes That "the signaling

rel ease i ndiicatdsolt of apsmedtedidle frmitiontas oppodred &b aw abredrmelbevaiditioon This0020] The
present appljcatjon . yet [further provid user equyi nt ted for

D ovi di ng: SRSt ERpR poBh B e ey el IRRESRL AT B SE % s e
equi prent  1Q@cHaide! hel%b aflproviisheydhRM deRedniding add bRt ncditeihed to

communi cate wth the S network; a radio processor having a digital
si gnal procd@®tHl antheprspant methodialiows sha URite pppeaddorangxistiag piepalingn  menor y;

LAt g | is d-4 0t t
i th t n@Ononieinlelolie BEprBRR o Lt 1 S SEn R BRI iBREAR Trh" © ¢
appl i cat i onsetwdik musahercapei theippienddibficd tefilterachenlarhasonditione &om f or :

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



15 nonitoring whether a signaling connection release indication should be
sent to the wireless network; appending a cause for the signaling
connection release indication to the signaling connection rel ease

i ndi cation; and sendi ng the appended signaling connection rel ease

i ndication to the wireless network, whergein said wireless network is
provided with an indication of the cause’ of the signaling connection

rel ease 20 indication. [0021] Reference is now nade to Figure 1. Figure 1 is
a bl ock di agram show,ng .the vari ous s. and.states for the.,radip resource
cont rol por SRGFRER & et ety EipR e Fafindf dcRrmng SHERELRar -~ he
RRC can be gikbgfalkiinan RRC idle state 110 or an RRC connected state 120.
25 [0022] As w Il be appreciated by those skilled in the art, a UMIS network
consi sts of [08u6]l anThdpresant applicetitn Butereprozidess eystera adaptédfoTprogessingnor k

(CN) and the. Unj.versal Terrestrial di 0- Access .Net wor k ( UT as

st rat ed SrAE g @seaicafian bR REMRTASFERTIRE W8 ok B i ¢ chi ng
and routing ﬁiﬁﬂﬁh%ﬁ&ﬂé Sradnfsua)sters ANEEAZ KRFid Mapted 1€ séRfmlaicaRatinor ks
whil e the UT handl es al| radio related 30functionalities. 9 [0023]In

i dl e node 11s UMIES ntwarls @ radie peasessen hiye @ digiaktignah pragesser anguadapied taydi o
resour ce wheneve t a.needs . t

networ k. Tnideiehwiifsdd RS Sl Py FEORER e ilsRRE anifortor Wik
requiring arG@aseaepplivations adrtettet withdlic memary, éfithdioahd tieuseiintefacé or i ng a
pagi ng channel to I ndicate whether the 5 UTRAN or SGSN has paged the UE to
recei ve dat anf pdentethtoaun appligations, thepsergaujorasnt sharactgnizsd dpeans
additio U - : ' e

Vobi | 1 ¢ JOvan2s aRBibARY SRk hel TLighaRAREhh Aok Mo SiAg b s R e

[ 0024] Once twiecltds nbtworkcappemling g uase forathe bignaliligANnhertion relbdse sidieatioado 0 10

connection, the RAN choqses .a state for the connecji,on tp be in.
Speci fi cal | yhe $ERalRgEoRTHER fRlepshinsication: and e Bgﬂ}ecﬁ?Pe%‘%ﬂé @f’%‘%t ates.

These are Cighhnddtibh 3d18ls€ inkidatiof - theffifdtbst idtvhorikZthd dirbleRWetddRlaaptep and
URA PCH state 128. [0025] Fromidl e node 110 the RRC connected state can

ei ther go t do corom@sicatenpitinheivsern eqyipaienhard fufber ¢hayackerized by meanpfosr t he Cel |

d . Chapnel (0 : 104 : ,
= el o4 e TERATREI el Sty S| e pleaion: g Bl el L0, 1T

t 0 exchange gdadrine Mhcthed t@tdise Midkam.i t has a dedi cated physical channel

allocated to the UE, typicall requi res the nost batter ower from 20 the
UE. _ [0017]  The %)/r%sent apglicatign still turther provides a mf:thody fop processing

i

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 fo 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.



[0027] Al ternatively, the UTRAN can nove fromidle node 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 snmall anount
of bursty data. However, the UE still has to continuously nonitor the FACH,
and 25 therefore it consunes battery power. [0028]Wthin the RRC connected
node 120, the RRC state can be changed a¥ the discretion of the UTRAN.
Specifically, if data inactivity is detected for a specific anmount of tine
or data thr ut | ow a, certaj.n t shold is detected, the UTRAN may
move the. RRASISI: o FReReespt Eombearich SHIL TSt DigYRARICHON SRERSIR o 124 30
CELL_PCH st ; Agg&gﬁg@ Y | RGN HS

det ect ed toqﬁﬁﬁﬁﬁggg&% certaléﬁ%ﬁéggﬁéﬁgm?ﬁg%&%%gyéﬁé&g%gﬁz canﬁ eegoved
from CELL FACexdrifeasigialing ®lgase iddicatigncquse feldrt thn sifialingE samestiait e 124, i f

data i nactivi I.s,.detected for. predeferm ned, ti.ne .in sone .networks, the
UTRAN can nobleseiBainhenc 156 oxpify Sieks WeBeCs vBRatal BR5% B Channe
(PCH) st 3t e.calddl fFel€ Adidafs @h bbRdrmdal Sorlditidn. PAakind gnekabr Blco BfH state
128. 5 [0030] From CELL PCH state 126 or URA PCH state 128 the UE nust nove

t o CELL FACHeketably to 2andrgic gn glarmiibexaminationedyshe exrminer detasmants that the r equest

a dedi cated chapnel s This.is the only, .state Lransition that the UE

control o <[ crebiREtetealndicafoh Odhsd el iRiRAER e BRI Dok, ' |

di sconti nuoye020] TREpREdnOApplication (ERNthér ProvadestaiseDEsinés hdappabpges and
pages by a Paging 10 I ndicator, Channel (Pl . No uplink activity is

possi bl e. [ cuadflingsignaling sleasgiadisatiopepisem 2 UMES aetyork, fhegissrepunmpentcH

state 1%6 i %a@ﬁ%%.fﬁﬁﬁlsr néﬁ.la'ﬁl% a%ﬁix (a%éébt\g@%r &)nﬁnﬁ%tymﬁge dure if

the UEs current egi stratiron~area 'S not anong I'st” of URA
i dentities pretsakiaiadidprecessortaningaadipital Sipnal frocabdriand addptettodaterast made to

Figure 2. Figure. ho an 15 illustration of various UMIS cells 210, 212
and 214, A Vil s4 @3@5\@@?3{3?“#3‘5&‘?}{1?%’? 8 VRS IteRfpagas B%Pﬁ&%%‘{\{?g it TYUSST ect ed
to a CELL PGRhBibRs addIMRYRE withthemdHiBAN the QiR dndithOisePé@faceand W || be
within the same UTRAN registration ared 220, and thus a URA update

procedur e | sdaped toriuggpplecationss thermiser eqpipreentsharactedzedbyshaxing mdans fbren in a

URA PCH de. 20 100331 As seen.in Figure 2 other .cells 8 ar ut si de t he
U530 15 andnortiore Widte?s el bopheitiofaflent FEvR howibE Ao e °pe
appr eci at ed wiyeléss asvosk dphﬁdiililg\a thse 361t the bipBalingy doahéctioN réledse imBeAipacs | ve

the idle state provides the | owest battery usage conpared wth the states
above. Speciths signaling cpanestierralense ipdicadiop.ng;seading hepppendsd stamalinggi ng

channel onl Yofihection release indication to the wireless network, wherein said wireless network
is provided with an indication of the cause of the signaling connection release

20  indication.

[0021]  Reference is now made to Figure 1. Figure 1 is a block diagram showing
the various modes and states for the radic 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.



25 intervals, the radio does not need to continuously be on, but wll

i nstead 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 idl e node and saving battery power outweigh the di sadvantages of the
connection | atency. [0035] Reference is a?ain made to Figure 1. Various UMIS
infrastructure 30 vendors nove between states 122, 124, 126 and 128 based
on various criteria. Exenplary infrastructures are outlined below. 11

[0036] I n a fy exenmnl ary, i nf tor . n.an idle
node and a &??@Dﬂﬁ’sﬁl’fmﬁ%g% ﬂé’g:%%yUﬁlﬁ#E %gu%gﬁ? wgélé)?% %&?1 Rotﬁes econds
of inacti vi trydiarésotlRlkaticaéver dh@a nBR(S 6 balercicigabaween the GH ind thé\htiwetiat e

124. 1f, in Cell _EACH state 124, ten_seconds of inactivity are detected

then t he RROhs eandedsargadt af sithenangpplieationppghe HErequiting a cppnegtienstoof
SRR e e . o back
torial e madeadfi Gosanatt ek e diohiR U chethl chalfbeIEinGeat Gl B Doc
transiti gn dITRABCHISGEN heepugad tliedlE tomedeivé dtkadinth ananentbiktana®odk?0

depending on a payload threshold. I.n the second _infrastructure, if the
payl oad is BEFlbH APEESERER 1B A @Q%I%ﬁ?ﬂi@ﬁe@ﬁ@s BR&AFORIECHANNEEDEYRE IRRC st at e

to CELL _EA . j g—%&m IS cIROVE: ai n payl oad
t hreshol d t%ﬁ%%gg{%ﬂlﬁg\%ﬁlﬁﬁ%&%&éﬁ eg%]é SlfﬁiDCH stag?lgg%éza . In the
second i nfrd$tdatect ure, if two mnutes of inactivity are detected in
CELL_DCH st 22, the noves the to L, FACH state 124.
arcer five dbiafles’ gnos tha ik Yesgh Hreai: & e LIAANSD SHPIHA 1500 LTRAN
moves the 1%3RRCshABEUTR AFFbhodREih §ihR!Br ARRR( BordRbliorRBbeshat € 126, two

hours of inactivity are required before noving back to idle mode 110.
[0038] I n a tSpecificalke thst BRG contectesimoda 130aincludesciounsepbratassbaies.  these agde and

connect ed i.s. al t.a 2 e i ve seconds of
inactivity i ﬁéﬁg%éﬁ?%@g%% %A%‘thgg%é—%%g%%ﬁﬁd: to 20
CELL_FACH stisg s BCH.stalé128.y seconds of inactivity in CELL_FACH state 124
results in the novenent back to idle npde 110. [0039] In a fourth exenplary

i nfrastruct P@28lhe Frm idlemede 1 bhtheRifrcamnected statgpes sithereaigiheteldd node
direct!y<int _ , d mde
G L Dl st Al cndhtl VDTN 0P 1286 ST FRED)GRle Cllghae Tucture

sub- st at e WWCERLhBEACH)taih12at a rate and a second sub-state includes a

exorl ary | A0028 ¢ ula GELL DYH s et drieerrshs et ions BB o cco 1
into the hi glapdadimk Ml owRlikk [ dtchibiedatd eThifbth@! sidék BR&O ERli@ted Nactivity

the RRC state transitions to a |ow data rate CELL_DCH state. Seventeen
seconds of iphssicalwhaynel aldopateddo thed/Batypically cruireTiBeimnshbatterppowssdiom i n t he
RRC statzs-cl%ﬁ\él%ng it to idle node 110.

[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.



12 [0040] The above four exenplary infrastructure shows how various UMIS

I nfrastructure vendors are inplenenting the states. As will be appreciated
by those skilled in the art, in each case, if the time spent on exchangi ng
actual data (such as an enmail) is significantly short conpared to the line
that is required to stay in the CELL DCH or the CELL _FACH states, this
causes unnecessary current drain which flkes user experience i n newer
generation networks such as UMIS worse than in prior generation networks

such as GPR 041] Fur : h LL E state i,s nore opti mal
than the CEEE%[—QQCH trtom Qﬁﬁ‘eﬁg@%{?@éﬁ lﬁlé%“ﬁgﬁgpe‘étdle gred ?‘hre DRX cycle in
a CELL_PCH Ifdedetctntneld Sinle/iRisbile nktvediks, e @TRAM Eaniab#ethe RRT §thie fiog) € node
110. As aresult, the UEis required to wake up nore frequently in the CELL

PCH st ate t KELL FAGH statect 2430 @ pagogshimneb (ROHA) sty Thigrcan b eithea tiIBRX cycl e
simlar tot e idle si ks 1] the optimal trade up between
battery life Cpl‘cé_i %ﬂt&ﬂkﬁﬁmgﬁﬁ%%ﬂ%mver, URA PCH is currently not
supported iqo6dny UTRAM CELLI BCHRe#€126 6r URAI PEbI statk 928 theqIE fakdmbyed0si ti on
to the idle node as quickly as possible after an application is finished

with the datGE stater1g¢hin opler teinjtiate arupsiatespreeedugeto ipBaty dudicatadnce | s
now mede {0l giif e ic ISRy LARYALAh Ak TR udrgll © MOde to a connect ed
node vari ous signaling an at'a connect1 ons nee 0 be nade. Referring to
Figure 3, theo31]r st CELEnPCHs¢t 126 sndleRAcPCHI st 128 usa dROnamnsCct i on 20
set-up. As indicated_above, this RRC connection setup can gnly be torn down

by the UTRARECepHOm Ayt IIRRKe menitas dreadeast messpees and RagesRbaprgiased, a
signali gg CQH&]@%B}@M@F%’Wﬁ}szipmﬁ&%y[ipﬂ&@b@Ce signaling setup 312 is

finishe a ciphering and infegrity setup 314 1s 25 started. Upon
conpl eti on §0032)i s, The diffdrencdbetween SELLPPGH6state 126 emhTRAS REH stdte 128iiss

Connect i on iR, PORRHEE apl Red: pRADIABGare tiebihe (ks GaRral . The
radi o bear eryEeANRegfation at@HER APNRoLRHoig B 1iHEr (RE i§HABSHcAt in the

| current cell. Specifically, reference is made to Figure 2. Figure 2 shows an

15  illustration of various UMTS cells 210, 212 and 214. All of these cells require a cell
update procedure if reselected to a CELL,_PCH state. However, ina 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 seen 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 criteria.

Exemplary infrastructures are outlined below.



setup 310 is taken down. At this point, the RRC noves into idl e node 110 as
30illustrated in Figure 1. 13 [0047] Al though the current 3GPP
specification does not allow the UE to rel ease the RRC connection or
indicate its preference for RRC state, the UE can still indicate

term nation of a signaling connection fqr a specified core network donain
such as the Packet Switched (PS) donain dsed by packet-sw tched
applications. According to 5 section 8.1.14.1 of 3GPP TS 25.331; the

signaling c tiopn release kndicatio rceiﬁgéeis ed by the UE to
il cat ot o IR el BisE PRS00t AR B BR D e,

rel eased. Thihg a<iC POH Qatd@itettly. tTaihe CHll DEH Stdtd) &f R GeCAUS OF inablivityedrease
procedure. [0048] Thus staying within the current 3GPP specifications,

si gnal i ng costested; tha RRYE state shangenin a GelliFACH state 124 Jh, inkell: BACHRAtMown of

t he signali conn O : ' 111 Ry L] UE to
tear down siq%ﬁa | ﬁ%gé%sn#e@%&%ﬁyé%‘%%%@f’z‘?‘e%%w éa%n&@htééﬁk%gggr%gg to the
speci fi cgti ane. Fay fivd vninueds f itaetiiRGno0An @OH stikes e2GaiibresflOAAE RRON | | be
appreciated by those skilled in the art, 1f signaling connection setup 312
is torn dowstate mevioghask (piidie medesilfeed to cl ean up deci phering and 15
integrity s 312, r.adi.0. bear ek . Sl ' tion
setup 312 hjg&ggen orn down. i %@ﬁ%@%@%ﬁﬁk%u%%ﬁlr@c@?gégﬂgg%ﬂgﬁZ S
torn down, tidie nidde 10 ané corineoted eiade 126 deyqidio) drya paybosglthresiald  hythe he

network for current vendor  |pfrastruc es. [005 [ t he above, if the
UE det er ni négc‘fﬂa“? F‘%‘“‘elbth eﬁfﬁﬂa#ﬁ&’g@c%ﬁ%@@&‘%;@%g%%&em@am! eif
a "RRC qenn%ﬁaoe%}]maeg ke toQOIM0 TR0t H Qfatd 118y, EorvefskiRirthd SatPsQpbetesl With an

i'ndi cation that the exchange of TWata is conplete, then the RRC connection

manager may cedsiepayioad thineshbldrtherr thediTR ANtmewes dRR Crstate & AL P HEstataect i on
. setup 312. E xampl e, ;an. emai | application on the devi.ce sends an

ndi cat i on (A 1 ensen ditiors, e B SEEREVIP R ERESTIL  emi |
server that GiLL CERitd 1200 the THRAN hE6¢RItNERROYstitB & OBEN BACHState TRE RRC
manager can keep track of all exist g applications, associated PDP

contexts, adgifinsifiveauinyies phinptivitydn e ) F&%éﬁa@c%,&eﬂémlqﬁﬂeéﬂ@j (CS)
radi o bear e Q?gglyoaqgfﬁps%éeﬁé S EFSS, C@%ﬁﬁ Rt &%ﬁg@h@ﬁ RRSS Bnd ity t NE

application'rs ata exchange an onger requites an
RRC connect iagsreguieel infforemovingbackte idle idode 1d®ne” i ndi cation. This delay is

e

[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 110.
[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 transifions 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.



30 equivalent to inactivity timeout associated wth the application. Each
application can have its own inactivity timeout. For exanple, an enai
application can have an inactivity tinmeout of five seconds, whereas an
active browser application can have a 14 timeout of sixty seconds. Based
on a conposite status of all such indicatjons fromactive applications, the
UE software decides how long it shoul d it before it can initiate a
signaling connection rel ease of the appropriate core network (e.g. PS
Domain). 5 | ] They | igvi t f ' d on a
traffic pat tiggﬁﬁhi 5?13% %/%gﬁﬁ%rr&g% gfg?gg}tqag%?cg‘?rgfs ?‘F\gsh%g%gﬁl&h@ﬁﬁer the RRC
connecti on riafragekctaievaidotses iniplbesttipthp stateabidls il behppretiatcd bylthasat i on is
expecting the_exchange of data, it can send a signaling connection rel ease
i ndi cati on pFkdleddnthe artyin ¢ach cagspifdhs time spend pa exchanging aomal dpta(suelbaseanyUE

initiatedtr%m'-' : el Itgggjg A e.f: t RRC
connect ed node fl;éoé?%'slh?ﬁﬂgssﬁ? ate p@%&?ﬁlﬁlﬁ%ﬁg%ﬂ“ﬁ?%psﬁaﬁtﬁg t he
net wor k el ezl tIeH RrGre0OBDE CRACH statek, thiv/ cangestunnacdssire camehe dialn) which

illustrated in Figure 1, Thjs is also applicable when the UE is perform ng
any packet JRES SEGTFRRILCNAR Y IR SHRFTAOnAGYOT ﬂ“‘}ti\’,“r%sm%“’%?ﬁ‘;a@ﬁ’e PS

domain is r%r%?%%atmﬁtnew&k@cﬂ%%%5 remai ns connected. [0055] A probl em

fromthe ne perspective for the ove is that the signaling rel ease
i ndi cati on 400d1lby Fhthdgfaliheugnthe(Eidt ACThstakns miose optinhal thdnsthease where the

signaling n ease.i s result of an expligcid action t UE due
to an appli %I{ﬁéﬁfﬁﬁ?‘ﬁ%ﬁﬂﬁgmﬁgeﬁwﬁﬂﬁ?%%Sii)m gghmp dat a,
the al any causes hicaly dech® ARV validitad thOulSKEIS T RETAP4 FRME AT jgl ar m

i ndi cations. Key performance indicators mght be altered by this, |eading

to a :oss ofreguiteddo siaky up peos Epqucatly imtie\: _d’éuietat@dhmuin@aiél@dmulﬁto t he
( ( \ N ; e UTRAN
For the 1'nanQoflon T BRAC PR A GA PDRLAISEN R bkt il SR, °2°°"

i ndi cation fliely a8 optixasirtrale uptbatvecepddaas 1ifb andhatdnog fqajohadttion, Hoakvdrhe
indication was initiated by the UE as. a_result of a re%uested idle

transition. .@*ﬁe?cﬁtﬁ FFETGDGIN.UQF S%ﬁﬁ%MﬁHTMNaﬁsiﬁeﬁ'_ ﬁ@d@ﬁtﬁbée ®l so result
in the sendingspfr ﬁioa'tsﬁ?éiumnsmeiﬁﬁe@gag SidREaricndh § ellcgﬁ'onisl5 [0057]1n

a further preferred enbodi nment, various outs can ca a signaling
connect i on ifmikhedwithrth¢ dath exchmnge from aabmattebynloferpetspectivgti t i on. The exanpl es of

timers bel oy, s,.not_exhaustive, and her tigers. or .abnorpgal conditions are
possi bl e. Fg?b@anpg CIENgE 1 NPy madat gﬁﬁ%oﬁ%g&f’?‘ﬁ%’é‘f‘%%ﬂ%’rmﬂg 0 as:

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.



5 TIMER NUM TI MER VALUE STATE CAUSE OF START NORVAL STOP ON THE i[st,
2nd, 3rd, 4th EXPIRY Note 3 T3310 15s GW+ REG I NIT ATTACH REQ sent ATTACH
ACCEPT recei ved ATTACH REJECT recei ved Retransm ssion of ATTACH REQ Tl MER
T3310 [0058] This tinmer is used to indicate an attachnent failure. The
failure to attach coul d be a resul b of the network or could be a radio
frequency (RF) problem such as a 10 coll ?SI on or bad RF.
[0047]  Although the current 3GPP specification does not allow the UE to release
the RRC connection or indicate its preference for RRC state, the UE can still indicate
termination of a signaling connection for a specified core network domain such as the
Packet Switched (PS) domain used by packet-switched applications. According to
5 section 8.1.14.1 of 3GPP TS 25.331; the signaling connection release indication
procedure is used by the UE to indicate to the UTRAN that one of its signaling
connections has been released. This procedure may in turn initiate the RRC
connection release procedure.
[0048]  Thus staying within the current 3GPP specifications, signaling connection
10  release may be initiated upon the tearing down of the signaling connection setup 312.
1t is within the ability of the UE to tear down signaling connection setup 312, and this
in turn according to the specification “may” initiate the RRC connection release.
[0049]  As will be appreciated by those skilled in the art, if signaling connection
setup 312 is torn down, the UTRAN will also need to clean up deciphering and
15  integrity setup 312 radio bearer setup 316 after the signaling connection setup 312 has
been torn down.
{0050] If signaling connections setup 312 is torn down, the RRC connection 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 PS 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



[ 0059] The attachnment attenpt could occur multiple times, and an attachnent
failure results fromeither a predeterm ned nunber of failures or an

explicit

rejection. [0060] A second timer of 10.2.47 of 3GPP is tinmer T3330,

which is specified as: TIMER Tl MER STATE CAUSE OF NORVAL STOP ON THE NUM

VALUE START ist, 2nd, 3rd, 4th

10

15

20

25

14

timeout of sixty seconds. Based on a composite status of all such indications from
active applications, the UE software decides how long it should wait before it can
initiate a signaling connection release of the appropriate core network (e.g. PS
Domain).

[0052]  The inactivity timeout can be made dynamic based on a traffic pattern
history and/or application profile.

[0053] Whenever the RRC connection manager determines with some probability
that no application is expecting the exchange of data, it can send a signaling
connection release indication procedure for the appropriate domain.

[0054]  The above UE initiated transition to idle mode can happen in any stage of
the RRC connected mode 120 as illustrated in Figure 1 and ends up having the
network release the RRC connection and moving to a idle mode 110 as illustrated in
Figure 1. This is also applicable when the UE is performing any packet data services
during a voice call. In this case only the PS domain is released, but the CS domain
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
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
indication or that the indication was initiated by the UE as a result of a requested idle
transition. Other normal (i.c. non-abnormal) transactions could also result in the

sending of the signaling connection release indication.
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[0057]  In a further preferred embodiment, various timeouts can cause a signaling
connection indication to be sent for an abnormal condition. The examples of timers
below is not exhaustive, and other timers or abnormal conditions are possible. For

example, 10.2.47 3GPP TS 24.008 specifies timer T3310 as:

5
TIMER [TIMER | STATE |CAUSE OF START |NORMAL STOP ON THE
NUM. |VALUE st .nd .rd ,°
15, 20¢ 3Td 4
EXPIRY Note 3
T3310 |15s GMM- |ATTACHREQsent |ATTACH ACCEPT received |Retransmission of
REG- ATTACH REJECT received [ATTACH REQ
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 ond .rd *

15%, 20 grd 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
15 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 results from either a predetermined number of failures or

20  an explicit rejection.
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ROUTI NG AREA UPDATE REJ recei ved REQUEST nessage 15TI MER T3330 [0061] Thi s
timer is used to indicate a routing area update failure. Upon expiry of the
timer, a further routing area update could be requested nultiple tines and
a routing area update failure results fromeither a predeterm ned
nunber of failures or 20an explicit rejggtion. 16 [0062] A third tinmer of
10.2.47 of 3GPP-is tinmer T3340, which is“specified as: TIMER NUM TI MER

VALUE STATE CAUSE OF START NORVAL STOP ON THE 1st, 2n4, 3rd, 4th
[0062] A third timer of 10.2.47 of 3GPP is timer T3340, which is specified as:

TIMER |[TIMER STATE CAUSE OF START | NORMAL STOP ON THE
NUM. |VALUE R e
2 ? 2
EXPIRY Note 3
T3340 10s GMM- ATTACH REJ, PS signafling Release the PS
(Iu mode _ REG-INIT  |DETACH REQ, connection released signalling
only) GMM-DEREG- [ROUTING AREA connection and
INIT UPDATE REJ or proceed as
SERVICE REJ with described in
-RA-
UPgﬁ‘JING-INT any of the causes #11, subclause 4.7.1.9

#12, #13 or #15.

REQINIT (I |ATTACH ACCEPT or
modo only) |ROUTING AREA
GMM- UPD_ATE ACSEPT is
ATTEMPTING- [0 B0,
TO-UPDATE- {5 sication F
MM i
GMM-REG-
NORMALI -
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:



EXPI RY Note 3 T3340 (I n node only)
UPDATI NG- | NT GMMt SERV-
TO UPDATE-

GW RA-

10

15

|G GYW REG INIT GYWIDEREG INIT
REQ4NNn ou node only) GvW ATTEMPTI NG
MM GW REG- NORMAL- SERVI CE

17
Information Need Multi 1E type Semantics description
Element/Group name and
reference
Message Type MP Message
type
UE Information =
Elements
Integrity check info CH Integrity
check info
10.3.3.16
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,
Indication | t3340 timeout,
Cause UE Requested Idle
Transition

SIGNALING CONNECTION RELEASE INDICATION

[0065]

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

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

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)

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
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



ATTACH AElI, DETACH REQ ROUTI NG AREA PS signalling connection rel eased

Rel ease the PS signalling connection and proceed as described in subcl ause
4.7.1.9 UPDATE RN or SERVICE REJ with any of the causes #11, #12, #13 or
#15. ATTACH ACCEPT or ROUTI NG AREA UPDATE ACCEPT is received with "no
fol |l ow-on proceed" indication. 138

procedure is completed successfully, the UE continues with the signaling connection
release indication procedures that follow.
[0067] Namely, the UE sets the IE “CN domain identity” to the value indicated by
upper logical layers. The value of the IE indicates the CN domain whose associated
5  signaling connection the associated signaling connection that the upper layers are

indicating to be released. If the CN domain identity is set to the PS domain, and if the
upper layer indicates the cause to initiate this request, then the IE “signaling release
indication cause” is accordingly set. The UE further removes the signaling
connection with the identity indicated by upper layers from the variable

10  “established signaling connections”. And, the UE transmits a signaling connection
release indication message on, e.g., the DCCH using AM RLC. Upon confirmation of
successful delivery of the release indication message by the RLC, the procedure ends.
[0068] An IE “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 IE 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  cormrespondingly-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.



TI MER T3340 [0063] This timer is used to indicate a GW servi ce request
failure. Upon expiry of the tinmer, a further GW servi ce request could be
initiated multiple times and a GW servi ce request failure results from
either a predeterm ned nunber of failures or an explicit rejection.

[ 0064] Thus, instead of a signaling rel eei%e i ndication cause limted to an
abnormal 10 condition and a rel ease by the UE, the signaling rel ease

i ndi cati on u? fl%further i nf or tio abqut ﬁ\/n timer failed
for an abnoﬁﬁ‘éﬁS cong‘f’ WS‘H“SAwé‘“&ﬁ %g 'tgPB‘h it B ehathaf @ht i on coul d
be structur%sienfnl 4 grﬁaﬁ@h Wh%&e%ﬁ%%éﬁd%gr%ﬁ%c&ﬁﬁe@ﬁ%‘ﬁé&séE type and

ref erence Sena escri pt on Message Type MesSsage type
indication for various domains (e.g. PS or CS). The process starts in step 910.

[0070] The UE transitions to step 912 in which it checks to see whether an

5 abnormal condition exists. Such an abnormal condition can include, for example,
timer T3310, timer T3320, or timer T3340 expiring as described above. If these
timers expire a certain predetermined number of times or if an explicit rejection is
received based on the expiry of any of these timers, the UE proceeds to step 914 in
which is sends a signaling connection release indication. The signaling connection

10 release indication message is appended with a signaling release indication cause field.
The signaling release indication cause field includes af least that the signaling release
indication is based on an abnormal condition or state and a preferred embodiment
includes the specific timer that timed out to result in the abnormal condition.

[0071]  Conversely, if in stepé 912 the UE finds that no abnormal condition exists,

15  the UE proceeds to step 920 in which it checks whether further data is expected at the
UE. This can, as described above, include when an email is sent and confirmation of
the sending of the email is received back at the UE. Other examplés of where the UE
will determine that no further data is expected would be known to those skilled in the
art.

20 [0072] Ifin 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 elements, 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



UE I nformation El enents Integrity check info CH Integrity check info
10.3.3.16 CN information el enents CN domain identity CN

20

indication sender. The checker is configured to check whether a signaling connection
release indication should be sent. And, a signaling connection release indication
sender is configured to send a signaling connection release indication responsive to
indication by the checker that the signaling connection release indication should be

5  sent. The signaling connection release indication includes a signaling release
indication cause field.
[0076] In one implementation, the network is, instead, implicitly made aware of
timing out of a timer, and the UE need not send a cause value indicating the timing
out of the timer. That is to say, the timer starts timing upon authorization of the

10 network. Cause codes are defined, and the cause codes are provided by the network
to the UE. Such cause codes are used by the UE to initiate the timer. And, the
network is implicitly aware of the reason for subsequent timing out of the timer as the
cause code earlier sent by the network causes the timer fo time. And, as a result, the
UE need not send a cause value indicating the timing out of the timer.

15 [0077] Referring to Figure 10, when a network element receives the signaling
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 1s 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.
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[ 0065] This nessage is used by the UE to indicate to the UTRAN the rel ease
of an existing signaling connection. Th 1addition of the signaling rel ease
i ndi cation 5 cause allows the UTRAN or other network el enment to receive the
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domai n i dentdohiectib® rdlée Uli¢#iohNdhe 8k fflinbychecks whether the signaling release
indication cause field indicates an abnormal condition. The alarm generator is
configured selectably to generate an alarm if examination by the examiner determines
the signal release indication cause field indicates the abnormal condition.

15 {0082] In one implementation, upon reception of the signaling connection release
indication, the UTRAN forwards the cause that is received and requests, from upper
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.



upper logical |ayers. The value of the IE indicates the CN domai n whose
associ ated 5 signaling connection the associ ated signaling connection that
t he upper layers are indicating to be released. If the CN domain identity
is set to the PS domain, and if the upper |ayer indicates the cause to
initiate this request, then the IE "signgling rel ease indication cause" is
accordingly set. The UE further renoves “tthe signaling connection with the
identity indicated by upper |ayers fromthe variable 10 "established
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{0085] Alternatively, the RRC connection manager may take into account other
factors such as what state the RRC connection is currently in. If, for example, the
10 RRC éonnection is in the URA_PCH state it may decide that it is unnecessary to
move to idle mode 110 and thus no Signaling connection release procedure is
initiated.
[0086]  Reference is made to Figure 4. Figure 4A shows a current UMTS
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]  Datais 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.



T3340 expiry) In this exanple, the T3310, T330, and T3340 expiries
correspond to expiration of 20 correspondi ngly-nunbered tinmers identified
previously. A cause value is settable, in one inplenentation, as a "UE
Request ed PS Data session end" rather than a "UE Requested idle transition”
to provide for the UTRAN to deci de upon.he state transition, although the
expected result corresponds to that ideritified by the cause value. The
extension to the signaling connection release indicatjon is preferably, but
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checks whether further data is expected at the UE. This can, as descri bed
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in the art. cathdclOrldasei n step 920 the UE determines that the data
transfer is finished (or in the case of a circuit switched domain that a

cal | islfinilQ9R8l) heillystrpiedtuBigere §Bsthg sargesetup 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]  Asillustrated 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.



in which it sends a signaling connection release indication in which the
signaling release indication cause field has been added and i ncl udes the
fact that the UE requested an idle transition. 25 [0073] From step 920, if
the data is not finished the UE | oops back and continues to check whet her
an abnormal condition exists in step 91§ and whether the data is finished
In step 920. [0074] Once the signaling c finection rel ease indication is sent
in step 914 or step 922, the process proceeds to step 930 and ends. 30
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'dl e trahsi {00404] | fInithe CELD_EACH stafe 13 he RLAzs senhing S0 frohengefinds
ndi cati on igg,: erSRNNAIR o GBH Bfermiilhe REAEARBDPLARGRNE foPa St eP 1020

in which an"allarmi1s note
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 SA;

[00108] Reference is now made to Figure 5B. Figure 5B illustrates the same
infrastructure “three” as Figure 5SA 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. Further, RLC data PDU

exchange 420 take approximately two to four seconds.



performance nonitoring and al arm nonitoring purposes. The key performance

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 netm?rk node proceeds to step 1030 in
which no alarmis raised and the indica ?on can be filtered fromthe
performance statistics, thereby preventing the performance statistics from

bei ng skewed90189bm As spth FiguredB, a(ldh applmation defedint spacilicisudiviy et t o
step 1040 i | t : ] i O i.npati on of
the signali nqng r ﬁg%sag%%&%gﬁ?éeﬁﬁ a%hs%o%ég %cl-ﬁgﬁé&rg%gglﬁcbgﬂlloﬁ I nc?ﬁ%g]tl?on by

t he net wor k igitiers by tief UBan®RRa cansqednice therRR. € esmeptioicRdelessed Birghe t he packet
swi tched data copnection ends. 21 [0080]As will be appreciated by those
skilled in tgEvgkinstep 448.1020 can be used to further distinguish between
various @l an di ki isy SR F TR, 0L Gaidl sed to
keep a f?rstwasfe:@]ofkgtatles%%s and aﬁ%g%%ﬁ%iilfgmwout cohlagﬁﬁerg%&ségl(}%to keep a
second set afows &t a EELESDCH stite 102 Gvithant plosdedimglintothb€EMEcRACReststauses of

the 5 abnor condition, thereby alLowi ng.the network aperator to track
per f or nanc.emué?ef‘?‘ﬁ E‘iﬂgh??’?.“. i‘]‘h’%‘rﬁ FV\BWW HHSHH’QE Ftinct i onal

el ement s, | gRLERERLAY00 td 960 MIRLAPS Fr m@maﬂitltﬁme%aogeﬁsﬂ@@m UheE
carried out rough Operation of a processor or by hardware inplenentation,
t hat for m amstabx 32 wihich acngrding td the exgeplend Figure Prie appraximaty eighy s¢é@ndanf i gur ed

to exam,pe j.anal.L.n el ease i ndi cation ,cause f.iel.d _of e Si | i ng
connect 10n (RFLRLC Thdrbt: R SRmeaiondRtneiEuRs dn il nad Miamzedt S and g
rel ease i ndispadhio®R tisdd SRnfficahChnhdifit 6 b fen® BordRRRHOR s dHRmfitbd, WMerethne al arm
generator is confiqured selectably to generate an alarmif exam nation by

t he exani neext¢adiagthehatteryife of E significgntly.nds #all be apnraciated by éhage i ndi cat es

t he abnor mal [ LiLan. 082] i j C i on of
the of gnal | N0 e HERHRAR A RS BT B AR o BRAGHRSBRY 1 o
that is rec@@0Ed] ankleferpueikndw hidatoUfigare . aFiguse 6 flhustrates & progocot sthéle

signal i ng caonnection. The upper |layers then are able to initiate the
rel easeldf P2 UMt connection. The I E signaling rel ease i ndication

cause indi cad@eal Nealkeen it Pitfefre 628 UMY Sfclhdest ¢9 Gl Pﬁmg ,§is the HE to
send the 20 nessage. The cause iS possibly the result of an abnormal upper

| ayer pr ocedomtecl phinefodil omidiRt wsonplafie 63@ cause of the nessage is assured

t hrough suc ful ept.i on.of the IE. [0083] A poss| scenari o | ncl udes
senar o SR o WIGRR ST e pipon, RppbAcceny tahian (NASS pSrfiH 814 Gnd af
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 SM/RABM 624 is responsible

for the setup, modification and release of radio bearers.



the RLC, of successful delivery of the signaling connection rel ease

i ndi cation 25 nessage, reestablishnent of the transmtting side of the RLC
entity on the signaling radio bearer RB2 occurs. In the event of such an
occurrence, the UE retransmts the signaling connection release indication
nessage, e.g., on the uplink DCCH using,AM RLC on signaling radi o bearer
RB2. In the event that an enter-RAT handBver from perfornmance of a UTRAN

procedure occurs prior to successful delivery of 30 confirmation, Eg/ t he
RLC, of t he [@0120fssES confes! ipleneplOfrnd RS centgelgilane$1d oinrtbe adcess stratuang

i ndi cation ssa t he UE abar signaling connection while in the new
22 [0084] Reggppirgﬁbéﬁgme%lﬁﬁqﬁgs ?%’I n sonme cases it may be nore

desirabl e tgoPR1]n KAS poRIesI4gE PSagder slhid 630URAuRE i dpplicdtioniidiee 638)de. For
exanpl e, ifT‘t)he Fatency for connecti onﬂto the CELL DCH or the CELL_FACH

connect ed mI&&/FDRtlaxeri636,raad PDTelayer$He PDRNayer 634 cas, for exasple iecleds be in a
connected nmpde P t There are two ways of acconplishing this. First
is by ch ngin% ° Og)@?g)pecifications to allow for the UE to request the

UTRAN nove i[00122] a Apees Stratumi616ein FSwdehpline 63@irch@ed RckBi@dtst at e 128.
[0085] Alternatively, the RRC connection nanager, may take jnto account other

factors suclfoneergange prtegob(RIMeP)R2. JdMAR 682 wilesigned formake the WEDMA ¢ o
exanple, th i o L TGH 55 /b | - i.de that
it is unnec?gég?ﬁgﬁé&%g%%cﬂ@ g@%ﬁ% and tﬁ%g no E’%Sna ‘."ﬁg c%nnecti on
rel ease pro@ycindds ojstionaily faatlR traffjcieénRebiecelimadércompdssion akd gure 4. Figure
4A shows a current UMIS i npl enentation according to the infrastructure
"four" &QamSeEPTBREON- As | |ustrated in 15Figure 4, time is across the

hori zont al g«ma;[wmm«s Mfdiémnégoﬁtfblmgc%dh@mﬂmuﬂﬂc&@ﬁcsﬁmd on

| ocal data rieeding to be transmtted or a page received fromthe UTRAN,
starts to e{MAL) lsyeranSRREndbadae link sub-layessiitke UM Tifstadmivigriaee #idgur e 4A,
RRC connection, set occurs, first. and 20 the RRC state is a connecting
state 410 dﬁ?ﬁ‘#gmlﬁgé‘ﬁ‘?%‘.fe?@%‘épﬁgﬁ‘!“‘%? al i ng connections setup 312,

ci phering apod1Hagor The/L &Rk URL BIUM TS Wyérdghsida biver 6609isleldt theoccurs. The
RRC state i!oCEL DCH statewlzz duri ng t |§S As il lustrated in Figure 4A,
the ti md5f oRIfHMAG layersrhdfradi080c This leyes iy thewhysical layselor semaupications. | s
setup is ap jrat QoS § i E%g aka] s next
exchanged. II?(ril sgaexarrlgft%@@l%ggre 4%%%@@3‘%@ ieveetﬁ%?g{ogggﬁ% t\/\baadto f our
seconds and ekamplelofohe aicbile yviad ispuditied beld8OYithidspect daligure 7 Refemerged i n

t 420, data i;s bej
step n%nglw?naldgmﬂgﬂgesxchanged except for

[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 pager, a wireless e-mail device, a cellular telephone
with data messaging capabilities, a wireless Internet appliance, or a data

25  comununication device, as exampies;
[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



intermttent RLC signaling PDU as required and thus the radio bearer is
reconfi gured by the network to nove into a lower data rate DCH state
after approximately ten 30seconds. This is illustrated in steps 422 and
424. 23 [0092]In the lower data rate DCH state nothing is received for
sevent een seconds, at which point the RI%C,‘ connection is released by the
network in step 428. [0093] Once the RRC™connection is initiated in step
428, the RRC state proceeds to di sconnecti ng st 430 for approxi mately
forty nilli deudifdthe devies s iptpaded o GRS Fogcxan eﬁ%}@ payjngfudeq o,
[0094] Al 50 ikl lhitit @kis shbbydib@Uif1 46vig]ddGo Hhedh iRtth RAGPRIREMRAK b
Illustrated Tor t %Thggrsélﬁ(}&f?n V\zllcﬁsl%e I's 1n CELL_DCH state 122. As
seen, the cuwiv@Stneboorkunption is approximately 200 to 300 mllianps for the

entire duration of the LL DCH state. i.ng di sconnect and idle, .about 3
T 1§ amps. aleotes]  be ,%eccgg%ﬁ?ﬂ?lﬁgn%{mﬁgi @9@?@?3‘@?_ OB AP Pbvever ,

the 35 Secondudl 1938 FiMexaRBRYIPUMPIS Aid GPRS hetwtl, RbliloigResd 8 dr ai ni ng
on the battery. [0095] Reference is now made to Figure 4B. Figure 4B

utilizes thasseintedoxithp sebsyriberfor aserrof $IEI1H0. ffion exanfiplesn GBRS enobilgidgvicow

I npl ementing the signalling connectjon rele 15 J.0096] As illustrated in
Figur e 11, GrEouindudend fosF bRt ieney g B0 et 3 e [ opersHAhEn < ¢ akes
the same amygpis QéwbHIEMWNATS VSN oP SIVERGHURRG redilikds tCOMA Q FURM RRC CELL
DCH state 122. [0097] Further, the RRC data PDU exchange for the exenplary

emai | of Fi gardeoranodude isireqningdn dhese willherrefenred tava UlMgntesfResherpipr oxi mat el y

two to fqur onds, .. 098] The UE.in,th QgL an
appl i catlﬁon @ﬁg%qqfaivc?hﬁ?’i] 1|n\§je|r%a§/>e’tal nr}gl?)lhe'td,ewvﬁ% ﬁ%l‘}? r@iyeglg%(fn%l'gﬂ&ﬁgﬁr e 413
IS two secor@g-mworkTommuaidariah Gthchivnss ke irel 49 leghfly exquirbe ildBiomqiimg) | on
manager has determned that there is inactjvity for thﬁl@fecific amount of

time, the HEuplepeamesencieallingany heaediahlscbutonobiledgpice A1¢Q vyl bavnably t he
RRC connect iy@Bai5 oSG 28RS fiheibAintG Y dondrurii #R3né 6Fer the network 1100.

The UIM interface 1144 is normally similar to a card-slot into which a card can be
15  inserted and ejected like a diskette or PCMCIA card. The UIM card can have
approximately 64K of memory and hold many key configuration 1151, and other

information 1153 such as identification, and subscriber related information.
[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



25 [0099] As illustrated in Figure 48, the current consunption during the
CELL DCH step 122 is still about 200 to 300 m | lianps. However, the
connection tinme is only about eight seconds. As will appreciated by those
skilled in the art, the considerably shorter anount of tine that the nobile
stays in the cell DCH state 122 results,.,n significant battery savings for
an always on UE device. 24 [00100] Refgkence is now nade to Figure 5.

Figure 5 shows a second exanple using the infrastructure indicated above as
| nfrast r uct dddd maybeadaptinslygonirolied irenghantomagicgpin congrehpigenthes set up

occurs which ely two seconds. This requires the RRC
connecti on §@%’§e§%§ﬁ% H e i;?gnal i ng connection setup 312, the 5 ciphering

and i nt egri g0 UpNSivbriantild hey ﬁﬁ‘ﬂicﬁc@ﬁ@hﬁicaﬁ@hﬂﬂnﬁ&@le s{;etéﬁﬁ,llhcﬁdmigng this
setup, the UE rmves fromRRC idle node 110 to a CELL DCH state 122 with a
RRC state carfsaer LHY apdgiher phemantsi@otshonwn). Berierampke Wﬂ(ﬂbﬁméMA, in

Fi 5 5A
{akes tud 15 %@‘%Eﬁ?’&fémﬁa&%ﬁﬁ%@%ﬁ e e R Fndara, |

three, RLC sicgimahbdige Piiduexlibangéthraciousyssvicoleselsa and t hus |s ide for

period of five seconds in step 422, except for interpmttent si gnal i ng
PDU as requild®B1 at U108 PfﬁfFrﬁPIYtiﬂ‘é“ e&&%‘%?‘?ﬁsqféé%w r°€§-t1'? enet wor k
to nove int 656 2 s done in
step 450. 1% F‘@gﬁgkﬁil n tﬁ&%%%% éOA tate 124 the RL |é%;§ ?ar%ég PDU

exchange fi rdmniumidatibhes are pm‘fmeoﬂﬁnw@)mapnmﬁcnﬁonrsubaymmﬂ RLC signaling

PDU as wredfor ter neda of ti case.t |rt
seconds ] Sq aqo[qﬁl:géj Wﬁﬁcrﬁ%%ld@ %yﬁmﬁl‘i’%gﬁi) BYmZd in
ste 428 . TRUM) ate to idle
rmdg 110. [qu[ég’%agg?l Hptmheér‘rmgggﬁélésr?%%%?e 5A, H?‘g Ef:ﬂt?@rmz%t consunpti on

during the mutﬁwtpat (I@MWQUG%MW 1130, keyhoard 1482nsneakerdd34.nt o CELL

FACH state 124 t rLent nsu t| on imtely. 120 to 180
m | lianps. ?Ihe ﬁﬁﬂd’ %% neCeor s re?%al{ssesaﬁ%%prﬁpﬁ %gls into idle
node 110 thqemmbsggaaggmdrﬂ[yd@@am@xuma y 3 mllianps. 25 [00107] The

UTRA RRC Connected Mbde state being CELL_DCH state 122 or CELL_FACH state
124 | ast8 f $90633br oXeHaPEiby S%%Yﬁfm@éb%mgl Figure, & pesformy cenpunicatinn-¢ 5A

00108] Ref - b th
i[ nfr as% r ugt Sé gﬂ%ﬁ% egﬁé)\% Fgure gﬁ&ﬁtsﬁmﬁ‘ﬁ&%@ refiabdet BPdA BLAG L he sane

sane connection tine of about
two 30 secorfeistios. gNotab]yesmmyswns isoch ssdteyho8d 132 aphdikplay 12X fect i on

SoUUp 12, LRI B8 b oS Bt oA SRS S ons.
25 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 read-
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



[00109] As with Figure 4B, a UE application detects a specific inactivity
timeout in step 440, at which point the Signaling connection rel ease

i ndi cation procedure is initiated by the UE and as a consequence the RRC
connection is released by the network in step 448. 5 [00110] As can be seen
further in Figure 5B, the RRC starts in idle node 110, noves to a CELL
DCH state 122 wi thout proceeding into tﬁg CELL FACH state. [00111] As w il
be seen further in Figure 5B, current consunption is approximtely 200 to
300 mi | | i anppplicatiohseon thamabilgdevice ARpredetagenadses of applicatioasthet eqnirol 22 whi ch

according tg t.he ex | & of.. Fi gure I 0xi j . 10

[ 00112] The?’é‘?‘S PB‘?“‘@&%D @‘PP%’% l‘l"t?éﬁ %@@Fa%@ﬁ%ﬁ@%&?ﬁ%ﬁgﬂgﬁéw es 5A
and 5B showexhdigle, wilbadiiafly 8 MstA00 AU 100UdurRgime Rl Qpieferred

el i m nat ed, there-by ext endi ng@}ghe battery life of the UE significantly. As

will be appseBwatca@plisation sy baid parwagal infqrmation manages (BN appHeationur t her be

di h ! S o : i de t
gure 60 FaUE o 3 4 bl Bllngh B hua acl AinR) BESBERee i RBNET O 1
[00114] As slegide buthFsghiit @oblimited td blntail, oalendbe sventd Soivemidils] appbin@edd 0, PS

control plane 611, and_ PS user plane 630 [00115] W¢thin th&iéa t hree pl anes,

a non- accesénd task ftgms Nagyalho ope ermenemenery-storsy weuld beavaiabls onpthei on 616

exist. 20 [Q&éy}lg]deb@t?mofe%ﬂﬁa‘%@ s@idbelol PRt dag;;gn@es shlcBRvOBlitdchidRg 2 cal

control (CC) sup nentary services ort nessage
servi ce ( SMpyef&aily Ha00 flie AbilitpH padtand neddivé data ilkEiss viatthewinsleasuset®drk | ncl udes

Fur t hor WnciHES ERp iR oodRrredhm? B galasismast 1A GROLRSERISh i dos | or

cal | mnage@ﬁmmaﬁ%%h%?dé% % iHelUlitel 8¥inkRiRE 1389, \iflfhe mUbfle A6WSL ON
managenment portion of SM RABM 624 provi des for PDP context activati on,

deact i vat i omsetrrocomespdndingtdatmiterepstpmBIivir eociated ovithy host eemputer sygtemi.t y  of
service negqtiation, [00119 h i n.fupction.qf .the ortion of the
SN Foaai 024 TPEes PR sa a ohore i o op oukhnge RAMEREIRE, © e
SM RABM 624 neivdrE 10D $ih RligilibBr /OREbSSlctivl 128Dstrb] pat 1180, als-faagease of radio

bearers. 26 [00120]. CS control 4p| ane 610 and PS control plane 611, in the
access éﬁrampms shsystam 194G einyihes spitsble subspatsmd142, and instelled] NAS

portion 614, . ng i 1 j j 638, TCP/ UDP
| ayer 636, gkg“'g%ﬂﬂlstg{/er g%@é&;&f&g@;ﬁ&gﬁ%@ﬁg %r@t(féé}g}r% ,olr ncl ude 5

i nt enet pr oeremtiof bPthe Midddid¢esderddss. Suclaflenibilitytin appli¢fiondmstallatiome 630

i ncl udes packet data .conver.gen pJ ot oco PDCP). ,632. P 32 is designed
Lo ke t he RERIPS P SEBBT0Y PF isdevics a6 iy PRYAT BLBPORAAE ween e and
RNC (as seeRyddiofid, SmBnBloatidhFelhtd FRictiBRf ok BothO Fot Bxdmipié,fdeburét r eam prot ocol
header conpression and 10 deconpression. [00123] The MI'S Radi o Li nk

Cont r ol 20 RLCpmen@ication Applicationsonax enablereleattoniogagymérgs Einstiegeniethert he dat a

i nk sub-layers.of f UMES radio_ interface and inde ~on_t he.RNC node and
the User qupmgai‘ fansactions 1S be peri}onned usihg eU‘EeISIOH. Thise 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 YO 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.



[00124] The Layer 1 (L1) UMIS | ayer (physical |ayer 660) is below the 15
RLC/ MAC | ayers 640 and 650. This |ayer is the physical |ayer for

comuni cations. [00125] While the above can be inplenented on a variety of
nobi | e devi ces, an exanple of one nobile device is outlined below wth
respect to Figure 7. Reference is now rr?&e to Figure 7. [00126] UE 1100 is
preferably a two-way w rel ess comruni catYon device having at 20 | east voice
and data comuni cation capabilities. UE 1100 preferably has the capability
to communi c§0436] t [Foovhise commpaicationy sverall operationeof] GE d10fkis sirmdareerdeply on

b Gat a mess o setie piete EO U ol b B A ek E R Siph G L 5 10 °°
cel lular teleaphaiSonivbiid baleendiaed dgiaHicEamoRd 1136, flicriative VB1ce 9 atdib €r net

appliance, or a data 25 comuni cation device, as exanples, [00127] Were UE
1100 i s enabQesibfystemsysuchay acoigeunessags reeording supsystemp gy glsodee a

communi cati on .subsyst e , Amcl udin -a_f | . a
Cranom t1 er giEient oG IR T10b: ARG BRe 3R RFE SR i °
preferably esdoatfiekedrichdtle tizahgh delspeuker Eidandisplay 1136mandlsd bd dsed tocal
oscillators (LOs) 1113, and a 30 processing nodul e such as a digital signal

processor ( pSjderpdpdicatipngfithe identtyed pcalling partpdhedurtion ekp Yoice ¢adl, o5 el d of
comuni cat i . k ' e conmuni cati on subsystem 1111
will be depgﬁ%feﬁ‘§‘peﬁ%agﬁ’rehﬁ%%ég°rr‘ﬁnrgﬁ§%a ieg%m&u%tv\ork 27 in which the device is
i nt ended t o[0ISVRt SeriabporekEBOGh Eighde 71400 dmbymalhcheiteplanenahinry madonahn

b t 1111 desj d t ithin t GPR 1 k uMr t k.
001 25] Tet diiel HEEBSALBE MORS daries I B SYRohaBSERRN WOh BFRFT St ho 1y pe
of 5 networ h%skﬁpfwngﬁgergﬁ&m%&n) ny bMiSiABR. @Bﬁa geﬁm«%umeénme& access

IS associ ate ubscri ber” or” user of UE 110 For exanple, a GPRS
mobi | e devi agertidnsst pfeferences dupngsamexteinabdavieror isodwatetapplieation end 8o card in

order to operate_on a RS netwark. .In a ILMor. Sl Mnodule is
required. Pﬁx eé’aﬁ?(gﬁfﬁeéé’?ﬁm feﬁﬁﬁa?éﬂ@waﬁﬁ%& UUARROF he referred
to as a U Mk gelaanionsd @R 1160 Whihuh throva 4 @irkledd doalgtdiagRa a nobile

device may not be fully functional. Local or non-network conmunication

functi oh®, aetwedt Thesalleowts dovnlead path andy forexasmde be wsed tg Joad ganeryptiorer gency
calling, m i labl il [ | Le to carry
out any oth ?’pglﬁtﬁ\él%i c(‘)e%lsceieﬂ’rlf\?ggl\g/?gg%%%%@%ﬁ%%%%%&%%@“%&&?k 1100. The
Ul M i nt er f agrrebl4hable sevakeddioe Qintirldication. a card-sl ot into which a card can
be 15 inserted and ejected, |like_ a diskett r P | A.card. The U Mcard can
have appr ox[4Pd38] y %@%ﬁ%ﬁﬁaﬁaﬁdlﬁgmﬁﬁﬁﬁys T et PUURERIFHIPNE151, and
ot her I nf or g 4@y Brsa Gl b SERISE PortaNeh BHPAHES isM8Eoci b &S

i nformati on.HFc{ Olzé%ﬁ@ﬁéﬁgpng red netwo kBr;reiEi stration orS va[i vation
procedu2@s bexiebpbrd3®onpl eted, UE 1100 may send and receive communi cation
signal s over .1 ne rk 20 1119. Signals r. ived by .antenna 1116 t hrough
commn cat | B9 worthetchrgnuigatitng SOOI oo s YR RRRE 1y per form
such comoncgaaRhafodsWibIysRAS 198 fifith@P apticiaPLdrhpdhhi Which biagPuendy fod own
conversion, filtering, channel selection and the like, and in the exanple
syst em showeomhmupicgtiorebetweemdEdd 00 andidiffarent systermy oxdavieesswigsh negdmot

conversi on Qf recel ve b Q13 r I; .00 functions
25 such as B%Qr%%ﬁ'ﬁgﬁ éé%%glrs]%g@gégbﬁokg%ﬁ%etﬁ%%gérﬁné&i%ﬂé %#120. In a
si (T : arzsranﬂﬁard eﬁ@ébﬂa&d?@sobﬁté&c&il‘mﬁk Eﬂ@ﬁb;ﬁps(meglgmaaﬁwoothﬁtl udi ng

nodul ati on and encodi ng for exanple, by DSP 11 and, ipput to transmtter
1114 for di gemaEmnicationEpPde s paids %ﬁ,corflm@a%mwﬁs ﬁe‘a@ﬁlﬂﬁé sYstaSer i ng,
anplificati gﬁh%@g&%ransm ssion over the conmunication network 1119 via
antenna 1113. 120 not only processes 30 communi cation signals, but

al so provi dpo1#0} rRefeienaris and hadmerfiguer8. Figired is abbrckelmphef at he gai ns

applied to communj cation signals.in receiv 12.and transntter
PP commun{cat?on system g(ﬂ} wlguc'hnmclu(Yes a [?!E. 8%% W%l(% 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



28 1114 may be adaptively controlled through automatic gain control
algoritluns inplenented in DSP 1120. [00130] Network 1119 may further
comunicate with multiple systenms, including a server 1160 and ot her

el enents (not shown). For exanple, network 1119 may 5 conmmuni cate with both
an enterprise systemand a web client systemin order to accomodate
various clients wth various service levels. [00131] UE 1100 preferably
includes a mcroprocessor 1138 which controls the overall operation of the
devi ce. Commanagemensfunctions: iNosds B 8@ piayideg functipaalily sigulantocRaseni cat i ons,

are perfor t h i i g&ﬁ% em 1111. 10 M croprocessor 1138
al so intergilg Sﬁ%l?%%?ot%w%ﬁ%@ssﬁ sys?sz'ams such as the display 1122,
flash menor yoohd2f, T Wedkrdinkshown il cymiktAMtidnl A6tenn800 of Rigyre $1put / out put
(11O subsystens 1128, serial_ port 1130, keyboard 1132, speaker 1134, :
ni cr ophone  IepEgsents ogp OF morediffarcabehannels yPigally ¢ radin fresnehdEBny ot her
devi ce subs A i B tshe
Subsyst ohe SR, ARERER SISHCIRER baert A wildtes Mofitrk 4P OF 4t W

wher eas ot hefu ditinterfice 884 Ragedbeweee UE 802 addMNdded 80fn- devi ce functi ons.

Not abl y, sone subsystens, such as keyboard 1132 and di spl 1122 for

exanpl e, naﬁoq;é%seﬁnﬁgr"h@& l%mﬁgﬁeéf’?r&ﬁ- W@EW&Y&;R@IC dHeas

entering a : : L3S igpat i rk, and
g g‘gﬁﬁmg'g%?ﬂagﬂ% mﬁw&&tﬁaﬁ%w@a HAUEHy WP BTURISHA! TAPs RN

devi ce-resi dent ctions such as a cal culFator or task list. [00133]
Oper ati ng sysarewill epprociate thet @dvilsless metwiirk nmactoad psastice hiag Sadlwlegweafledabl v

tored i i st t . | ash 124 whi i nst ead
e a1 oM off sidrBRnsReap S il Bt eE kA e AL ROV Thoge
skilled in wﬂpaﬁém%&} bARIESERD S ntul@ble SHRAIRRALA kduldts ot kRdwn)speci fi ¢

device applications, or parts thereof,” 25 may be tenporarily l'oaded into a
vol ati | e rmerontyolleddly nawltiplametwiark comselisrsed communi cation signals may al so

be stored i 1126 rt a_uni i tifier. | bl y
otored in v SOFAN B i by bR cpiioBholdt SoaRyBL IRACEE, ¥
segregat ed igno.oTHH KNEB20ts RERasiblofor ohthol of tiliadio rpyoufea irsitsab® Gried program
data storage 1150, 1152, 1154 and 1156. 30 These different storage types

i ndi cat &5t hM@ﬁ&@%mﬁﬁﬂoﬁFBﬁ@Qﬁe a portion of flash menory 1124 for
their own dx%@l gy%LOfﬁgeeRﬁe%imﬁ TRIS an{r\ﬂg‘g{(@ﬁr&ﬁﬁf Aktidrs3Buivalknf@dht i on to

its operati temfunctions, pre y  enabl es execution of software
29 appl i cat BassSiation Gentnsller (BSTOeftinctonsAnGBETRER SneteurlseHowkverppl RYEAL | ons

t hat control pasic, operations, including at |east data and voice

communi cat i §F16)H}5‘lp|ﬂqe§ E"(‘ﬁ_"%’r’i‘%"?ﬂ%‘iﬂ‘%%ﬁfﬁﬂ%@’ & ?”i"’mﬁi’g‘?’ ﬁ’étPPS’/mB‘és_ aﬂ\é?‘éﬁf? ed on UE
1100 duri Pgnﬁﬁg&ﬁ&ft%ﬂhﬂ&-in&olﬂfn?fMSCQQnéSi}S)‘@.re application may be a
personal information manz?ger (PI'M application 5 having the ability to

or gani z20 anf00#dehgeThfxinterfacensed hefveranNoded BheandkRNCH1U i an hbontesfaereyi ce
h he. b . el o !
2ppoi nt rent S0 NEAR todd oBpTRtion pil) SRLAme B is BV IR s 1 e

avai | abl e odefifl iINGIGAPETSIZY. 3% VEA 1{G(A002109) and3GPRTS 25(43BI1\4.7at(2004t es.

Such PI M application would preferably have the ability to send and receive
data items, W)a the wirel ess network 10 1119. In a preferred enmbodi ment,

he wi rel e OFRTE U T  Ra  E ReR  BRM RO BB, Gt e

itens s2Hr e@RNC 808, Neicdt 8@b and the Huhwsintatiep80€r system Furt her

o T LR BTG Oy I s O ey .

short - rangepnsc 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. Iu-
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



15 communi cati ons subsystem 1140 or any ot her suitable subsystem 1142, and
installed by a user in the RAM 1126 or preferably a non-volatile store (not
shown) for execution by the m croprocessor 1138. Such flexibility in
application installation increases the functionality of the device and may
provi de enhanced on-devi ce functions, cggnunication-related functions, or
both. For exanple, secure 20 conmunicati"én applications may enabl e

el ectroni ¢ conmerce functions and other_such financjal_ _transactions to be

per for med udiMyAPHEotoeol 3 ersd inrHALTES aigprlingastyers W Coraliciepes $2ladtiahdi ng to
the above, g, B@QM%ggﬁog%Ntﬁﬁqgeﬁ&Wiﬁ}%gﬁ lg%taﬁbglﬂﬁv?hﬁUTi&%ﬁ'ﬁ. In a

data conmuni cation no recelved signha as a text nessage or web
page downl odUAMAPIpréecgliodefirddn BGPP TS 250418Uv3.0 411 (200509 and (SAS5141B1 and 25
input to the rri%rg(ﬁ)roc ssor 1138, which preferably further processes the
received si dﬁsﬂ- il 040Qﬂtput to the display 1122, or alternatively to an

i | ) 1
cueh e Brmitho SRIL SForliiins S13 Refube b Midh (R YpBa0f, FARRRE g Rh o
pref erabl y astibiZuser’ s ppifde)asevdlaskeyporaryddaba (sueh atiBiseB02\cpmretteypad, in
conjunction with the display 1122 and passi iliary 30 110Q device
o e dbabel A sPesfin ot aetie Bas R BB cate e iotia alles o
network t hr qugBod, e IE 858 jueAbd RNdchitRENethe Buddnk locatidh of OR8] AF0lsitypi ce

communi cations, overall operation of UE 1100 is_simlar, except that
recei ved si dwshtionRedister(VdiR)r&36/of MSC 830 prresnomsiblesior algenup pf darationlarsagnal s

for traggm ssi,0 | d ,be.generated by a m.crophone 1136, Al ternative voice
or audi gall&ngag)g%gﬁ%ﬁg?ogﬁlgﬁeglgﬁﬁe %ﬁ(&? tﬂ%;sag%é,grernggér}x W&agtbsystem may
al'so be 5 i madponwibilied This HEIulﬁQParts%ﬂtH@p@hmaﬂ@ﬁt&ﬂotﬁfe stutidh dai thidaveout put is
preferably acconplished prinari throulg?:\ he speaker 1134, dis I%%/ 1122
may al so be bgantragsmitied{rpmdilly 83%@9 thetVIgh 836 faresterpepesst However, dgVlikhg
party, the i i > 0j at ed

ot of mat i on SP5CEMER: 830 ey Bish el and Aredbiifligl bl o Brlpokth 5 0,

nor mal | y be idenpifieatorise TH 802ais pBo aathahtidfedidrgsyistein acsessdtydiik.R 8B®A) - t ype
nobi | e device for which nchroni zatiQqn w th r's skt ter (not
shown) fay KROTRN; rg"tﬂi&‘f%ﬁﬁo'&%ﬁl‘?u Wﬁ&ﬁﬁw&@@g&&%@@t

pr ef er ences Jdduro¥sisahe Edi&@éf‘@éuv@éﬁ/ih%ﬁ{r@d‘) af@ fHeVRtEnARBH inaldGIRs AngTaoul d
extend the capabilities of rnobile device 1100 by providing for information

or sof t war e nétverk eadiis respougiblerfoothstdelivery lof dataipadkeghiremeind & thedJEs within

comuni cation 15 netwqrk. . The alternate. d .0ad nat h | e be
oed o' TondsSoEAmRerictatt bhPS kEnG AR S Aieh B oo kG FHORY' P, 00
reliabl e angdsSN8s®Ans ¥ me glaémﬂswcﬁeh%ﬁﬂecﬁenm QUSHRUERiciHlY) é8a traffic
conmuni cati on. [00138] ternatively, serial port 1130 coul d be used for

ot her ca8fnumnd signaling betweendhe Ul R AN 830 and thecogedafe petaorls dhe gpaip s (USB)
port. An ints L\ﬁﬁ? ﬂo?oc@?&s%?i'@%ﬁﬂlﬂf]cﬂ:s&%ﬁrbﬂe port 1130. [00139] O her
Slﬁbg 1% , such as a it t)

communi cati o ystens rt-range communi cations
subsyst em i{80152] ur ThefSGNt850ramnuanigiesenith el @dteway GPRB8\Sugport diode

ot neceasalDPTGOE: USH SA0inthe itterpise teiesdae OVFLS CRBSAGOEFE £190 may

i ncl ude an 28 d RERRIEAER YL 8R [RIFRISHSIAL RetwohES WiGSNBBO iSRS 0% OF 2

Bl uet oot hTM communi cation nodul e to provide for communication wth
si m | ar B§ empabliedats psitwons PRANI8 Weanier e 31 interfp@0140] Ref erence is now nade to

Fi 8. Fi 8 i bl ock di f. uni cat | 800 whi ch
ol udes a 15D whiesh B e S0 PR PR e B s B Bmuni cat i on
net wor k. [ 0Q34rdctddio Br §RPeHS)p6aKilsi§ indllidihe Shlel ndtvblksOf® eRplict SdvfinNode

Bs 806. Each Node B 806 is responsible for air interface processing and
sone radi o MHigwer& A ngtwork 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.



managenment functions. Node B 806 provides functionality simlar to a Base
Transceiver Station in a GSM GPRS networks. [00142] The wireless |ink shown
i n conmuni cati on system 800 of Figure 8 represents one or nore different
channels, typically different radio frequency (RF) 5 channels, and

associ ated protocols used between the w r3el ess network and HE 802. A Uu air
interface 804 is used between UE 802 and”"Node B 806. [00143] An RF channel

is alimted resource that_ nust be conserved, typical]ly due to limts in
overal | band@PHh4 aﬁbeﬁzan»w@@dm@@@erﬁ%P SEATMRIES QlBTUCHIERS s YSERIS| OTed | n

art will ap t an%@ ] | td may i ncl ude
hundr eds 10%&%‘% lﬁs e%%%&ﬁn%%%%dﬁ%%n%@seﬁy %Q%gﬂés\sedfgﬁs net wor k
cover age. Aldpphettionn&his veritqnadeseriptionanyaybenablerthesetskdledyn thelart tp lnekewnd ches

and routers (not_ shown), controlled mul ti pl.e network coptrollers.
[00144] EacHSRisEboginss Brn R R TR A BICMERLS( RNC)

810. The RN LiS3 f i : inits
oron. |ond 1©RCHRRERP ) Byfichiin, TR MR sl ROTBOCMIRRISNIED 110 1n

UMTS net wor kepplication diass ificlnddsiothes stuctines, systems o1 tiieghdda st 8o avt diffeCaonr ol | er
(BSC) functipns jn GSM_GPRS networ ks er,. an 810.i ncl udes nore
intelli gencég?WE ﬂ?ﬁ@fﬁﬁﬁpéﬁmﬁdﬁﬁﬁﬁﬁ}%ﬂg’ nggrlgd‘l’fgeﬁggﬁent

Wi t hout 'nV%'trﬁbt&aes'\@;énﬁw RN witPinh@dAEh differehbdsatdm R tapdidebiveen
Node B 806 and RNC 810 is an lub interface 808. An NBAP (Node B application
part) si gnalthisgpplietiones dé¢ssribed begeinl y used, as defined in 3GPP TS 25. 433
V3.11.0 (2002-09) and 3GPP TS 25.433 V5.7.0 (2004- 01). [00147]

Uni versal Terrestrial Radio Access Network (UTRAN) 820 conprises the 25 ANC
810, Node B 806 and the Uu air interface 804. [00148] G rcuit sw tched
traffic is routed to Mobile Switching Centre (MSC) 830. MSC 830 is the
conmputer that places the calls, and takes and receives data fromthe
subscri ber or from PSTN (not shown). [00149] Traffic between RNC 810 and
M5C 830 uses the lu-CS interface 828. lu- 30 CS interface 828 is the
circuit-sw tched connection for carrying (typically) voice traffic and
signali ng between UTRAN 820 and the core voice network. The main signaling
protocol used is RANAP (Radi o Access Network Application Part). The 32
RANAP protocol is used in UMIS signaling between the Core Network 821,

whi ch can be a MSC 830 or SSGN 850 (defined in nore detail below) and UTRAN
820. RANAP protocol is defined in 3GPP TS 25.413 V3.11.1 (2002-09) and TS
25.413 V5.7.0 (2004-01). 5 [00150] For all UEs 802 registered with a

net wor k operator, permanent data (such as UE 102 user's profile) as well as
tenporary data (such as UE's 802 current |ocation) are stored in a hone

| ocation registry (HLR) 838. In case of a voice call to UE 802, HLR 838 is
gqueried to determ ne the current |ocation of UE 802. A Visitor Location
Regi ster (VLR) 836 of MSC 830 is responsible for a group of |ocation areas
10 and stores the data of those nobile stations that are currently inits
area of responsibility. This includes parts of the permanent nobile station
data that have been transmitted fromHLR 838 to the VLR 836 for faster
access. However, the VLR 836 of MSC 830 may al so assign and store |ocal
data, such as tenporary identifications. UE 802 is also authenticated on
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/UMIS network and is responsible for the delivery
of data packets fromand to the UEs within its geographi cal service area.
lu-PS interface 848 is used between the RNC 810 and SGSN 850, and is the
packet -swi tched 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 (descri bed above).




[ 00152] The SSGN 850 communicates with the Gateway GPRS Support Node ( GGSN)
860. GGSN 860 is the interface between the UMIS/ GPRS net wor k and ot her

net wor ks such as the Internet or private networks. GGSN 860 is connected to
a 25 public data network PDN 870 over &G interface. [00153] Those skilled
inart will appreciate that wirel ess network may be connected to other
systens,mgﬁssibly i ncl udi ng other networks, not explicitly shown in Figure
8. A net LRI | normal ly be transmtting at very |east sonme sort of
pagi ng and systeminformation on an ongoi ng basis, even if there is no
actual packet data 30 exchanged. Al though the network consists of man

> _net y
parts, thése parfethef {ipFkPEBERERAERIt BTlr eBHLPAFACRePEEPARIBeRAVPOUPE At t he
wirel ess Linkoneds, [09454d b €§gﬁggég353 described herein are exanpl es of

s@ 1 % Vi n

structures, stens or HE% ods having elements corresponding to el ements of
the techni quessettimgs appli thei omsethi sowipment destri paitod nap evdll e
t hose skillgd iF.the art to e and usederodinth§3q§v'n akhgr% %Eve
el ements TRALCTF kN BESEBPFesfolty t°T heddf &mrt & BT The T echii i8S of
this applg%@iﬁﬁgntlh@nantended scope of the techniques of this application

t hus includes other structures, systens or nethods that do not differ from
the techni questBRnEhi &t apdi | EAOMONERR HESEr iBBULIRS i n, ThAd IMGHERéAon

i ncl udes tryctu t methads Wit ¢l Rsubstantieak, 5 v
differenc@%ggé%ﬁ1ﬁﬁegtgg ﬁ%%é%sﬁgﬁwgaﬁé appligaﬁionlas descr?%edaﬁépgin.

34 CLAME: thé. cAunet bed fiordipradcdessiangremésidi Cati bhenpdgadesst ne@twoark

equi pment, the, et hod conpri sjng: etting,_at the user equipnent, a
cause in FRelThEIREEi D ggﬁbég?@tﬁ%l%%ﬁesﬁ%E%.?Ea%§b%%?%d at the user
equi pment ; and transmtting, fromthe user equipnent, the indication
message to a wireless network, the indication nmessage having the cause set
i ndi cating-a Fegquesthpdr ofhelaiimelles ¥heaeidr heo insiidadtieng message 1s
networ k-contghL ed, St abe, LLANShtE Moo 3 JhECTRI ol sghai m L1, wherein the
i ndi cati oh nessage rs a signaling connection release I ndfcation nmessage.

3. The method of claim11l, wherein the cause is set to UE Requested PS Data
session end. 4. The nethod of.cJaiml, wherein.the cause.is indicatjve of
a request by theeu¥ELReGuIPnEMEtH tndWEeB8lBalthSs . 19 55¢ hécné#%od of

claim1l, whenekpelihpscpyes L8s§ebnténgany Qther Cause". 6. The nethod of
any of clains 1 to 5, wherein the indication nessage is transmtted on DCCH

using AMRLC. 7. The nethod of any of claims 1 to 6, further conprising
determ ni g thap a-3tanga' 139 Lovect! ofnLel Fasenkndheat! A Mhapaag poul d

be sent.
of a request by the user equipment to end a PS data session.

5. The method of claim 1, wherein the cause is set to "any

Cther Cause™.

6. The method of any of claims 1 to 5, wherein the

indication message is transmitted on DCCH using AM RLC.

7. The method of any of claims 1 to 6, further comprising
determining that a signaling connection release indication

message should be sent.

8. The method of c¢laim 7, wherein determining that a

signaling connection release indication message should be



8. The method of claim 7, wherein determ ning that a signaling connection
rel ease indication nessage should be 35 sent conprises receiving at the
user equi pment a request to release or abort a signaling connection from an
upper layer for a specific core networ I@S(CN) domain. 9. The nethod of any
of claims 1 to 8 wherein the wireless network is a universal terrestrial
radi o access net wor k %UTR%PP .10. The_ et hod of ang of claims 1 to 9,
wher ei n t A8 CafSAPIdSER iMA-Srati% i el Bent ST ERIBFPTREL| AdFEAESH Hessage.
11. The nethedsef canyiefrtclai sBgrdalthd OcoMh@Eeidh t BechndhC alip m%?ﬁge i's
transmtted with the cause after a user equi pnment timer expires. 2. A
user equi pRENE SBEFLEHCT 6PTPrBeEYSrlg (AN | Aead®i on nessage, the user

equi pnent conprising a radi o subsystem a processor adapted to interact
with a nmenory and the radi o subsystem the user equi pnent characterized by
means for 9perf 8hei ngethed nethochrof arfy efladkai & 1tbdo 41. wHSre i matkod for
pr ocessi ng.a ﬂ:eassagg tat wi.rel ess network, the nmethqd_conprising:

recei vi ng™FFEPESuEF S BYUT priént 2 a i ST o ShesSage alncf odi fg 3 Eafse

i ndi cati ngethatknouinLg) data is expected at the user equi pnent;

initiating a network-controlled state transition of the user equipnent to
an efficient radio resource control (RRC) state. 14. The nethod of claim
13, whereiyp th a [ UE-R 2sted PS Data session.end. 36 15.
The met ho 8(')f ?F%i %%?E?av\%g e%%tﬁg g%g%&lg itnod:%clht FUET 6" a PEq ety t he
user equi preah iofendadi®S datmeses$ibN. of 16he Thedheshosh afic €dadan 13,
wherein the cause is set to "any Other Cause". 17. The nmethod of any of
claims 13 to 16, wherein the indication nmessage is transmtted on DCCH
using AM RLC. Td8. ddend@thad ahyanyeofccd ahdrs 113110 14, %@éféﬁn”{%
wireless network is a universal ferrestrial radi o accesS networ (UTISAN).
19. The nén#lbdabionnynesfsagdeai irs 1 3ranenig;tavhereich tthiee causes safiver a

i nformati I ). of the_ indication nmessage. 20. A wireless network
appar at u58$%§ %&gg}érgélill%gtgﬁelfn%ﬁ%bf?%h nmessage, said network apparatus
configured to characterized by nmeans for perform ng the nethod of any of

cl ai s 13150 19.

A user equipment adapted for processing an indication
message, the user equipment comprising a radio subsystem; a
processor adapted to interact with a memory and the radio

subsystem, the user equipment characterized by means for

performing the method of any of claims 1 to 11.

13. A method for processing a message at a wireless
network, the method comprising:

receiving from a user equipment an indication message
including a cause indicating that no more data is expected
at the user equipment;

initiating a network-controlled state transition of the
user eguipment to an efficient radio resource control (RRC)

state.

14. The method of claim 13, wherein the cause is set to UE

Requested PS Data session end.
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15. The method of cilaim 13, wherein the cause is indicative

of a request by the user equipment to end a PS data session.

16. The method of c¢laim 13, wherein the cause is set to

"any Other Cause".

17. The method of any of c¢laims 13 to 16, wherein the

indication message is transmitted on DCCH using AM RLC.

18. The method of any of claims 13 to 17, wherein the
wireless network is a universal terrestrial radio access

network (UTRAN).

19. The method of any of claims 13 to 18, wherein the cause

is an information element (IE) of the indication message.

20. A wireless network  apparatus for processing an
indication message, said network apparatus configured to
characterized by means for performing the method of any of

claims 13 to 109.




