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WD 2004/ 100594 PCT/ GB2004/ 001975 1 APPARATUS AND
METHOD OF UPLI NK DATA DURI NG CELL UPDATE | N UNI VERSAL

woLIsk180594EL ECOVMUNI CATI ONS SYSTEM USER EQUI PVERIT/GB2004/001975

BACKGROUND 5 TECHNI CAL FI ELD [0001] This application
relates to UMIS (Uni versal MRile Tel econmuni cati ons
System) in general, and to an apparatus and net hod of
upline data during cell update in universal nobile
t el ecommuni cati ons system user equi pnment in
panPPARAEUS ANDESERHBDICEN FORNK BIET ARBURTNEDCRTUHIDA THIOO NI VERSAL
UMIS is a third generation public |and nobile
teIeconnuﬁM@EﬁﬁdﬁL§9@MEﬁ@U®%m9H%§YS§@@HQ%%@QQ@V@EE
bodi es are known to publish and set standards for
UMIS, each in their respective areas of conpetence.
For instance, the 3GPP (Third Generation Partnership
Project) has been known to publish and set standards
for GSM (d obal System for Nbbl| Communi cat i ons)
based UMIS, whereas and (Third Generation
Part nership Project 2) has been known to publish and
set 15 standards for CDVA (Code Division Miltiple

A UMIS. Wthin the scope of a particular
st andar di zati on body, specific partners Publlsh and

sP01§t A FHHR prRPYCAtipn f@flﬁéﬁsrto r‘@%%é@‘l“(?é“’ala?"é‘a§ T‘@@UB‘]“‘“‘“O“S System) in

CbnS|der a wrel ess bi | evice U

ORI i 1 ERE THRIOEAC PEF ERETPEAG (5AOT bt el movie
ta f the UE

telegomgmmt%ﬁ%ns%gf.merwﬁulénqeﬂn§&r‘%cuglaugdatr grr: S Ien pr ogr ess

(i.e. a CELL UPDATE nessage has al ready been sent to
t BescdiRAbN oFt E: idalhasBArray be |ost because the

requi red channels may not be useable. (Cell Update is
d@&&g Qﬁﬁs' g asﬁ*l%l é@ﬁkratlgn %ul;]hc Oltmdt E@blﬁqggcﬁﬁﬁﬂlgﬁ%g system Various
25-331). [0004] Standard docunent ETSI TS 125
OstéhQar@za&l&QlQ)areQﬁ} kiddld ERRBIRE addhe santajde &k UBMTS LM‘SH thRRféspective areas
(Radi 0 Resource Control) protocol requirenments between
BERANpdtddne. \Fer methned eer BEPr (Thild Raveliaiion Pacueship Mlgitoorak peen known to
and UE (User Equipnent). Al though ETSI TS 125 331

dinbtishi dné ssethwandarse OUQS%&BP@ S5tepefin VLR FPW@”%E‘@F)I based UMTS,
Update with the UTRAN, e_docunent gna

UEhquﬁf ar{grﬂlel WP& £hbiyd GaﬁﬁxqtlﬁrgPagm@m Pl@ﬁ(a &Y%as n (nown to publlsh and set

standargsufloraéDMA (Code Division Multiple Access) based UMTS. Within the scope of a particular

standardization body, specific partners publish and set standards in their respective areas.

[0003]  Consider a wireless mobile device (UE) that complies with the ETSI specifications for the
UMTS protocol. If the need arises to transmit data from the UE towards the UTRAN, while a Cell
Update is in progress (i.e. a CELL UPDATE message has already been sent to the UTRAN), the data
may be lost because the required channels may not be useable. (Cell Update is described in section
8.3.1 of the 3GPP standard 25-331).

[0004]  Standard document ETSI TS 125 331 v3.10.0 (2002-03) addresses the subject of UMTS
RRC (Radio Resource Control) protocol requirements between UTRAN (Universal Terrestrial Radio
Access Network) and UE (User Equipment). Although ETSI TS 125 331 describes how the UE should
behave during a Cell Update with the UTRAN, the document may not enable the UE for uplink data

during a Cell Update in particular.
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WD 2004/ 100594 PCT/ GB2004/ 001975 2 SUMVARY [ 0005]
According to one aspect of the present application,

W@ b@naoiss4 provi ded a user equi pnment appar at usPeiapR@d/001975

to send uplink data to a UTRAN during a CELL UPDATE,
the apparatus conprising 5 am uplink data saving RRC,
the uplink data saving RRC conprising: an uplink data
store to save the uplink data while the CELL UPDATE
procedure is ongoing; and a state machi ne having at

| east one of a Cell FACH state and a Cell DCH state;
wherein said uplink data saving RRC sends the saved
uplink data in said upli store to the UTRAN
via an UPLI NK DI RECT TRAl n the condition that

t he CELL UPDATE procedure has conpl et i%ﬁand S@éqd Sstate. X
eI néciinednat B8 Ak Preesal PPPIEECIERER AREPVER F MISCRETPT"

. [0006 ar di h N
E[%,pgrtgtg?ﬁd pg%'l pt? %egé lt(l:p%glg %Itatqga {J’PRIQ\? gl}rlrl'l%% F%EJS%A , hhtg gﬁpgrfatus comprising

I on, ereis p a met

%fngbghlp&ta éamllé R, dRd BliACda8 s TBAN CdbbripFn g ad itk &IRLUMEE o save the

edure at™ a user equi pnment having a state machine
%1&13 dfta Wk khe EACH URDA TERobedbENs ofdom £and b ki@te ABdhime taving at least one of
conprising the steps of: (a) determning that the
@ELI FAIRDAF Eandracel estates wimrgrosaid gplinkidyta pasme RRCragpdaihe saved uplink
upl i nk data request; %p) 15 saving the uplink data .
it Ingaid PO CEP AT A i LELINK IJREGT RBANPR tpon the conditon

deternining that the LL PDAT edure is

ot CEolUPpeT ey el CH B Do i B e of Cel
iFg‘nggd@eﬁm@_slrate_ FACH and CELL DCH state; and (f)

sendi ng

he saved uplink data to the UTRAN via an

%&] NK Acddbdr an-gaéu%:e@%f M@ﬁ‘&eﬁt Qﬁ)ligﬁbﬂ; tHelRE¥pIdvided OmaBldro sending
is conpleted and the user equipnent is in one of CELL

Ak daRdo CETR ARCHrias atGELL 20°DATB rdcediteha ra e pguipsenahaying a state
features of the present application will becone

apparcerith & CRUAOBACH @nd(CRELF iNGH sthp:| theanefhad cprapriging thepwges of: (2)
review of the follow ng description of s ecifi%. )
SRR e GELBPRAT AFoSt e T B (HOLFEURE a7 Ak it ©
R PRBE Ga RSB RY o g e oLt

. . e . cco .i iQéJ S I{'t:'F in one
SEAPER A I R PR b e o

treHRh@8eNt DapRtatet @ldi @Nseididg! thevaved hipliiaise td A€ UTRAY vivay UPLINK
of exanple only, wth reference to the attached
fOIRECESRANGFERehAN the CELL UPDATE procedure is completed and the user equipment is in
one of CELL FACH and CELL DCH state.

[0007] Other aspects and features of the present application will become apparent to those
ordinarily skilled in the art upon review of the following description of specific embodiments of an

apparatus and method of uplink data during cell update in universal mobile telecommunications system

user equipment in conjunction with the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Embodiments of the present application will now be described, by way of example only,

with reference to the attached figures, wherein:
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WO 2004/ 100594 PCT/ GB2004/001975 3 FIG 1 is a block
diagramillustrating an enbodi nent of a protocol stack

wappanetsas provided wth a Uplink Data Savi ngp@RGB2004/001975

bl ock, in accordance with the present application;

FIG 2 is a block diagramillgustrating in greater

detail the UDS RRC block of FIG 1; FIG 3 is an
interaction diagramillustrating UDS RRC operation, in
accordance with the 5 present application; and FIG 4

i s a Bicotls adiosgdizmi illistasing atqnﬁgdnaefmfmPFCéOCQIéVFIi?@ParWPE‘Wded
can act as a UE and co-operate wth t aratus and
With hlorkisk Bpia favig RR? bt%k el aciotﬁe%fg}”“%ﬁ‘ﬁﬁmiﬁ%tf%@g%

TR A g

E@3 %g& ngzpa%&)c]n nglfarﬁ qlfukﬂgngtlﬂ)g ReC Qd'eﬁmmﬁﬁecoﬁhr@b with the
is a |

agram iflustrating an enbodi ment of a
%‘é@ht@ﬁ@ica@ﬁagd( apparat us provided with a Uplink Data
aving RRC bl ock, in accordance with the present
appl i &t 4 on. blo[clﬂdlag'tiim iseatiPSmPIRE dblicockhiqhlgp actis 2 Dtapd co-operate
Saving RRC) 200 is a sub layer of radio interface
Mayépapp@fatm%délﬁth@dsd\ﬁ@s b ok ocol st ack 100 The UDS RRC
200 exists in the ga?ntrol Xg ? é/ tg (1
099D rrategRferERos ALRE'S Aaper i d r%"t S en%c%rénsaées ernast um
NAS 134. The UDS RRC 200 is responsible for

control ling the, | Iqu&@,glﬁkAvﬂNggf ace Layer
1 110 and Laye en W shes to

g@%g%ﬁn % 69 fbfrgw%g£ 30N | bl\%ﬂ hlﬁgrﬁé W stPiNE S5 8RRt of a

UE “Gontai ni ng onmand to | nvo a specific RRC
Elfog)gﬁcg‘:éﬁxe appmﬁs %dﬁ%h@@pﬂnﬁmfa Sking RecUiocd e Qd@fdance with the
his message and initiates the appropriate RRC
@fe@dﬁﬁa@pl[caloneener ally when the procedure has been
conpl eted (either successfully or 20 not) then the UDS
RRCLIs e AtisURS RBE poris@plnkdsadevitoRROEOUTRAM lexet of recmemterface Layer

| ower | ayers) informng the UTRAN of the ou}
Al 1@%@@@.}%\4’[&‘{ prefpeelistagk B FrstE WOOleﬁgsi in the cantrg Iflrgﬁlonly and provides

TSR 2 B e Rl Mhs 18 SR AR e
Q%&r %ﬂ%hg?ogéiurﬁgﬁ of'r lléfterfa[:é)@d}g]l 1M%§ﬂ£ﬁ9§%s\byen tﬁehﬁ“RAN wishes

ows the protocol 'stack 100
RELAYR thedTE éﬁﬂﬂé{@dngﬂlﬁ) WAl ¥sudh tnBss{e@ SPAE UEcOntalfthd ﬂ&nﬂ&hdﬂto invoke a
during Cell Update.
spemflc RRC procedure. The UDS RRC 200 layer of the UE decodes this message and initiates the

appropriate RRC procedure. Generally when the procedure has been completed (either successfully or
not) then the UDS RRC sends a response message to the UTRAN (via the lower layers) informing the
UTRAN of the outcome. Although it should be noted that there are a few scenarios where the UDS
RRC will not issue a response message to the UTRAN, in those cases the UDS RRC need not and does
not reply.

[0012] Advantageously, the UDS RRC block 200 allows the protocol stack 100 to behave
unambiguously with respect to uplink data during Cell Update.

[0013] The UE may assume various states, such as those described in 25-331 clause 7.2. One of the
duties of the RRC is to keep track of the state of the UE. In some states shared or common channels are

used for communication with the UTRAN. In the cell_DCH state channels dedicated to the UE are
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[0013] The UE may assune various states, such as those
described in 25-331 clause 7.2. One of the duties of

WO b@4RRG94 s to keep track of the state of the ME/GBR004/001975
sonme states shared or comon channels are used for
comuni cation wth the UTRANg4 In the cell _DCH state
channel s dedicated to the UE are WO 2004/ 100594
PCT/ GB2004/ 001975 4 used. However, entry to the
cel | _DCH state requires synchroni zat| on to be
achif@vedtr. Sonte e atlleBCH siisdeatire nchrazaint t(Fe‘éFd‘iCBle‘Bé ajosye states,
configurations and these are contai ned

fe@g@i aantf }?.aGm ]%Chfér coEﬁgR;ANms PIHI theé?, %Fongﬁ'ng({l gtcorgﬁlan s rcce1 from the
! Due t h
%ﬂl&ﬁ In %1(%91? IOP%{%E)E'E%{ eUErs?agel'{rans?tgh dgr %ﬂr]ad etot e

vemnen varl ous con ns may arise

E) 1ati pge %Qhe%@rg% oft the TR Qhidus &)nﬁlﬁ&ﬁ Rhal @ike rdNiBS & IMRHGEs in radio
notified to the UTRAN, irrespective of the state

tdo@tidETheSe tniikt belideficaastle UTRAS, irrexpagtieay te kiael tha WEadneTts @onditions
effect on the usability of the channels that were in

playleee p'rrdelmamsb yffect—{g]nbeslsatnlhgoﬂ@ qhpmnels fhai weingplace previously. Hence
procedure in which a mniml configuration of Radio

B?éélEefP@t ireoks appsedutsat whigh 2 PigY FAPFERIAR AN L before

R mA T AP ot Pt Sictiie et Ao a4 iR now o
t

FREBh s plC e P F' G PR M Bl FpEpRELIRE, dlbribed i cluse
RESREsSiel e for the handling of various circunstances
that may arise, which require the UTRAN to be
mad REC B diso Agpomibih faghd lendiihgaf s@io8s @rcdmsRineeh thGna3 Brisef Whech require
UTRAN nust be notified of the follow ng events by the
‘théJTlRAUp@ith notifigdr decorfing do clansel§e} 3 0€ 2Patidhe W@%‘?@dﬁﬁfm of the

15 - - Re-enteri n& servi ce area; - Radi o Link

ff‘éliol”l‘}ﬂ %“ems gﬁE‘C CEhPREEVRrSBIe error; - Cell

reselectio Periodi cal cell update. [0015]
In the cel ﬁjpﬁa@?mztfmtmlss?ﬂe UE is identified by a "Cell

Radi o Netvvq;gl Tenmporary ldentifier' (GRNTI). This
identifier rrus% be known to the UE in order for it to
send Upl i nkre@aie@ng@ervitd weaPCCH

- Radio Link failure;

- RLC unrecoverable etror;

- Cell reselection; and

- Periodical cell update.
[0015] In the cell_FACH state the UE is identified by a ‘Cell Radio Network Temporary Identifier’
(C-RNTI). This identifier must be known to the UE in order for it to send Uplink data on the DCCH
channel. ( See clause 9.2.1.1.c of 25.321 v3.14.0)
[0016] The standard mandates that the variable storing this identifier be cleared when the UE leaves
the cell_ FACH state, or when cell reselection occurs. For this reason, the C-RNTI is usually not
available during Cell Update, and hence uplink data cannot be transmitted on the DCCH.
[0017] The standard (clause 6.3 of 25-331) requires that data to be sent from the UE NAS to the
UTRAN NAS be sent on the DCCH channel. It follows that during Cell Update it may not be possible

to send NAS data.
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channel . ( See clause 9.2.1.1.c of 25.321 v3.14.0)
[0016] The standard mandates that the variable storing

wa boog/1oident i fi er be cl eared when the UE | eavesPCREBRGI0VE/001975

cell _FACH state, or when cell reselection occurs. For

this reason, the CG-RNTlI is ugually not available

during Cell Update, and hence uplink data cannot be
transmtted on the DCCH. [0017] The standard (cl ause

6.3 of 25-331) requires that data to be sent fromthe

10f SNAST ttegechiigues WS ERAREsPIAS Phaticnesatve e AreMenTIOCRYiRgre] data in the
It follows that durlng Cell Update it may not be

B8 BRE [ugtil the Gl Hpigte RPIRAt a. WO 2004/ 100594

PCT/ GB2004/ 0019
wple‘z’% e n'{urgﬁ%ﬂlqw tg%?}ogﬁg%l U z?%l%cllagér%rg ClFlr}rag S érg,gtertdgtgﬂ the UDS RRC

avin

M% ??1@1 ﬁF[ Ei(ﬁnc qu%A@Rgl 44 tUlpimktll"&gl Sg@hé RAPLHL €

conpl etes. Turning nowto FIG 2, FIG 2 is a

oK SheBicR Bladr 111‘11 B tspdadied the fgNEaigbehatBtuetbd thd WE220D8hen uplink
RRC block of FIG 1. UE 220 includes NAS 134 and

pd 219 leeddatocbeSent idmning RRCeR Udatempr¢c@BRJ40 Tirvethb hesd ko gy datg arises
of FIG 2 specifies the follow ng behaviour for the UE

o CellWimslnte bgslalretldy stefiad A 215 needs to be sent during the

Cel | E)date procedure_240

BAE ol oedn BRACBAT FCpHeriE Tl O g R PRl 200 and the
%TEQS%%:]glt}](er %uux-t}t ldeﬁ] Ibcgl%&a% 2%8’ %&%%Cﬂ:}'% ﬁle §a@¥ 11Malal 255 is sent to

as T et'ed I's In
eirkhgk 14 €l I _FACH or CeI | _DCH state 270, at \Nhl ch point
the saved uplink data 255 is sent to 10 UTRAN 210.
[00982] () ithdgh herugressiotshoex pit BEF Ryopsibiaily thenUTHAS m2y be notified by
optionally, the UTRAN may be notified by sending a
@mtlibg mm&&w@gwm Gaugzf Selingfdat grpyisinjssiong dt ig envisaged that the
t ransm ssi on' IS envi sag,ed that the .  Standard wl |

§@nclapsldm1 é@upéefeduﬁ W@%‘g F%?Cl p@e PEPT IR BRI SRbt this

TUIE: PO BV RAIO) Ao MPRHEE REG thieap o Red vt
%%ng«gg%é’] a{v&ﬁi{)% \Xﬁgl tﬁevagénlﬁ)"flfglsgldm%gta Is I?lﬁdc,at te Wpt to send
Turning nowto FIG 3, FIG 3

'[@2@” 'Tﬂltnﬁé %9\1} oGO, BIg 8ah lnkei:hSﬁdhatalgﬂa@ ilW¥EatilR@S RRC operation, in
operation, in accordance with the present

a&pidhrccatuiﬂome pié@ntaptionise qasrroseqitnca ofCell uppdaitwkbcmﬁ@ RiddE 320, a
330 at UE 320, a first CELL UPDATE 337 is sent to
UTsRﬂELB!UBDM% 33Trie et S TRAN 3G via Sprsvees | PhePtogh thsreafiogypn Uplink

L]Jﬁta Request 340 occurs, for example if the UE NAS has uplink data that it wishes the UE RRC to
send to UTRAN 310. However, since there is an ongoing CELL UPDATE procedure at the UE,
advantageously the UE performs the step of saving uplink data 350. Optionally, if zero or more
SUBSEQUENT CELL UPDATE 347 is sent to UTRAN 310 via 'subsequent messages' 345 (for
example if clause 8.3.1.12 of 25-331 applies), substantially as specified above to notify UTRAN with a
Cause of 'uplink data transmission’. Regardless, UTRAN 310 sends a CELL UPDATE CONFIRM 367
via ‘message 3’ 365, upon reception of which UE 320 sends back a response via ‘response to message
3’ 368. At some point after this, the ongoing CELL UPDATE COMPLETED 360, and the UE 320
enters one of CELL FACH OR CELL DCH 370 state, and UE 320 advantageously sends an UPLINK

DIRECT TRANSFER 377 including the saved uplink data, via ‘message 4’ 375 to UTRAN 310.
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Dat a Request 340 occurs, for exanple if the UE NAS has
uplink data that it wishes the UE RRC to 20 send to

WQIRAMIDBAD. However, since there is an ongoi ngPCEGB2004/001975

UPDATE procedure at the UE, advantageously the UE
perforns the step of saving yplink data 350.

Optionally, if zero or nore SUBSEQUENT CELL UPDATE

347 is sent to UTRAN 310 via 'subsequent nessages' 345
(for exanple if clause 8.3.1.12 of 25-331 applies)

[oods3 t ﬁnmhmdwyto HE. 478G 4 i e Hlogkydingeany iBUSﬁﬁ'tnEPyIOUEF%NFW{“FP can act

a Cause of 'uplink data transm ssion' e %¥ .

wm@r@moseém yittgthepppratypoA PRSI éév ‘35l Y n exemplry
nessa e ece

Blé'e&%s ﬁ%}ﬁg gevw aI\O/Ian% §t6t(5 408 %s Cg)r fera}l%'l1 a two R{Ey %%%g& @&%mcatmn

SRED R T i

bty BCdmdiBicasd ﬁth&ﬁheﬁﬂﬂupu& syémsaf i Thiafeo Iepeyidiseordie exact
an UPLINK DI RECT TRANSFER 377 including the saved
fipdtioftitydad vatded, heawireR@sigdgenay' be BFGretd @ ASRRAN Bssazing\gyice, a two-way
2004/ 100594 PCT/GBZOO4/001975 6 [0025] Turning now to
Pig@, adyireRpsG-mal fayice dopleli talp@gveamth Aaq Zessaginerfgpagilities. “virless

nobi | e device, which can as UE and co-operate
{iernst %Pﬁlé‘“%pﬁ&rdétf BRI IRR el’f’88§s Wm?&'fs . 1to 3, and

K@%ﬁﬁ g&’h%reanobq%( ?tg%a%é{ is ¥§4a§1§cl &F 3w& Q/W&ﬁrﬁlﬁkh&g Q%Ml‘l %orporate a

F9°0n I'S prefera Iy a two-way wreless
&Qm{}htﬁ)ﬂtsh@g;steng eMml C}r@luﬁlﬁé/ biiE adkcvB@st2 MQI £ RandidlerdAlidas well as
communi catl on capabilities. Mbile station 400
R 8f 85 @Binponbi@Ssubh 4shve rafiad) iptefeiaplyt embediadrorminteradl eantwhrtatelements 416

ot her conputer systens on the Internet. Depending on
et 18 @et osciflaimne O}, iatde quecessingl mgdule saeh agja ri@iwé glsn ergqeeser (DSP)

may be referred to as a data nessagi ng devic
Elo-Acyl Oppept iogfhop pleifed grsth% f% Pl coalgwleaeons R fegrgesion of the

telephone L S ab ities,
étfoné :]'s 43 w1llgwe§e£e gr{t CO mcr;%rﬂllménéciatloél rrlxet 8r:f/¥| 1nC\gA1(§15t§e device

flS in nl?ief & ngrgg 21§o]r ex El&%o%’éoétdtxgn ﬁfo%aly %lué@pcoh&uﬁ%m ﬁlgsystem 411

conmuni i ncorporate a
?&mb%&ﬂa@ NyiiADEY Slosk#ldebilk ra@lhuudhda@mb@ithn ahd BQEJIA(EVI mobile
nd a transmtter 414, as well as associ ated
@&Hi’ﬁﬂﬁtﬁfﬁn&ysﬁdﬁﬁ OPRSneOrvek, WTmetWQrkmmeabtw enbedded or
internal, antenna elenents 416 and 418, | oca
@271 Mv@rlsaceiw)lmmglts wil dlsa vm éwesdsngn@mn@@ W%O%Qfé’f?rl‘a‘éw For

a di gi tal naI rocessor
}%elﬁtthetl\éobt %Bgﬂ/ﬁq r@thOflef nilcﬁ sﬁhglr %PO &F reglstered on f ehe network using

%%%Jdc l%lfag i\ lﬁr%gryaé ggtct:d 4\% | c%cr:q ﬁgu()eqbl gtntleogfe r%%gﬁItTS Srédo(%Pl% réetworks
%Q&Il%“he‘?@érk e tcls\é\&{ak%d Lfin Wb GRod: Beisd eV inele ditioh 500. A GPRS mobile

intended to operate. For exanple, nobile station 400
FRMon A& LG QeirGONbRIRA deRly HdisySVNtadilih order to operate on a GPRS

network. Without a valid SIM card, a GPRS mobile station will not be fully functional. Local or non-
network communication functions, as well as legally required functions (if any) such as “911”
emergency calling, may be available, but mobile station 400 will be unable to carry out any other
functions involving communications over the network 400. The SIM interface 444 is normally similar
to a card-slot into which a SIM card can be inserted and ejected like a diskette or PCMCIA card. The
SIM card can have approximately 64K of memory and hold many key configuration 451, and other

information 453 such as identification, and subscriber related information.
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designed to operate within the MbitexTM nobil e
comruni cati on system the DataTACTM nobil e

w@e omneiseat i on system GPRS networ k, UMIS net weCRGBEIDGE01975

networ k. [0027] Network access requirements will also

vary dependi ng upon the type~sof network 419. For

exanple, in the Mbitex and DataTAC networ ks, nobile
station 400 is registered on the network using 20 a

uni que identification nunber associated with each

100281 | Whet @it netwark WS tiom or CRREMEPSHBFRSIAV AR GRuFPleted, mobile

network access is associated with a ubscr
sftioprQ9 nay serdzpd @ﬁel\@@enunﬂn lgﬁ‘f)lﬁ)f)‘feé e git\g?r}( Qg & gnals Teclived by

%%S%ae 1& rtlg?urglgF i In%l%l%atlaon il wor 519bared5§g?onxreée¥v¥r {IEMIC% n(a§lpMorm such

er a e on Wt hout
%’ ?rl.rr}og %:IeMerCﬂCQOns As @Eﬁ aﬁﬂmcgtﬁm StrhdnOy ddin! &onﬂ:ﬂionb Bltering, channel
uncti onal Loca non- network conmuni cati on

ielé@%'aﬁmtﬁe lil@San¥V@ the e&&nﬂle&@ﬁéﬂl yhotve SiLHIG e arfalop @t digitals(A(ID)fconversion.
any) such as "911" 25 energency calling, may be

ARicbmakkien obut recabled |signad tadlowo morbQmplek | copmunigatiey] dungtipns such as
carry out any other functions involving

danvrdnlstion and dasedingyie be PerEoTrRSt ek DD ¢20- ﬂﬁé‘ spifof RETST Sigds to be
444 s normal ly lar, to a car

gxfrwfu&t% e HQWSSB% 1rfc|,?gl ks {n%callag%ang Jeléc(? g%llor mgle %J\M% 4?? Qnd input to
Eﬂ)ﬁ{ﬂlg%{qM for% itdl to O% %IDMI‘SQCQI, Eec@&@ n@%ﬁvemrﬂéhﬁsﬂlﬁﬁcatlon and

nenDr and many confi guration
RS hsion SEOHEREARARIARSE nsiveit A5 viad@Rhdal 416 2tDSONI20 abkCbnly processes
subscri ber related informati on. WO 2004/ 100594
BB 4ighik] 8uf Biso pfofidBH DBTecdiVee mdrtepumitteechbninalt Werekample, the gains
regi stration or activation procedures have been
amplipl tetcenimuniwbiin signals fngedetyer 40 Qndriagnssiserchl4mgy peadsptijvgly controlled
comruni cation signals over the network 419. Signals

fhaqugh V‘é&labi/gamafﬁ’?t@hﬂ%’nﬂ?% “‘Eﬂlﬁ’rt‘iﬂf@‘]fn &3 i cation network
g(%)g%}o hfolblé ililtg?gt pregefeaﬁpla e1¥1cluAEl:e|:'s‘2 a Imlcr%qrocesn&y%? %hfic%  dSherdtC !ﬂe overall

? BIFE ns— as i cation,
ei?a%gl? D¥Gde doun C%&%Ylﬁgaﬁbxpﬂncugﬁsl Hhahdifyoe legsh @Bl velce communications,
ection and t , and in the exanple system
%J%Q)Wﬁ)rﬂnéﬂ thibézh cdmmeritatiAGubsesteth 4l t MicrdpficéRor BRAIBIBeras. with further
Al D conversion of a received signal allows nore
devige|sebsyeaRunhiac &t idoplay 42Acliasiomemey 624, aasdorrd@m;@l UIIPIanV GRAM). 426,
and decoding to be perforned in the DSP 420
giviliaryainpueuiphs (/0) sibgysiems 428 sapial pogt4ah §?ﬁb9¥%632afpéakef 434, microphone

processed, includin ul ati d encodin
e by SEPpSB T P Aot PR (R SRy sonerl
%5%% %1 gzanalog conversion, frequency up conversion,
nated as 4

1fig, “anplification and 10 transni ssion over the
RN @offl@tﬁ* tﬁ@su&%gtmrskovénllg Fi. @ paifdrRRBam el Btion PSR dHafb1BR] whereas
only processes "communication signals, but also
Q)ﬂﬁx\/sjuds@ﬁerﬁs%ayrp&ﬁﬂb ViedideaN dr br-d@misduhdtiens. Norbly,Gbme fabsystems, such as

exanpl e, the gains
keyboard 432 and display 422, for example, may be used for both communication-related functions,

such as entering a text message for transmission over a communication network, and device-resident
functions such as a calculator or task list.

[0031] Operating system software used by the microprocessor 438 is preferably stored in a persistent
store such as flash memory 424, 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
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applied to communi cation signals in receiver 412 and
transmtter 414 may be adaptively controlled through

wa@ioeretspL£ gai n control al gorithns inpl enment edPCGB3M4/001975

420. [0029] Mobile station 400 preferably includes a

m croprocessor 438 which confgrols the overall 15
operation of the device. Communi cation functions,
including at | east data and voi ce comruni cations, are
performed through conmuni cati on subsystem 411.

Ml tiys, Gc @85 dhrered3 iap bestompandriby laeded inyg 3 Flatile TIROFY sugfods M 426-
subsystens such as the display 4&@, %Iash nmenory 424,
Respivkdrepamenicadon Hepahy Y clraky staesan RAM S | i ar y

' t / out put IX©) t 42 b computer
VB PSR 4 by PR STl T g e 8250

%g%ql'gntls'éfsg r&gamaisﬁﬁgé £0 ’S45§,U1|§.§ YiRita8en ALQ daFR e agd tyP&lindicate

| ce subsystens generally 20 designated as 442.
hRQRAprosRRRaPillotale: foiios YistasiBen®R0MM firthelrb@n ddda peed owpirements.
communi cation-rel ated functions, whereas other
Blithyt e éseurst3 Sraly adlitow ital@gs Spertngdeystel functions -nerdsyableenables execution of
functions. Notably, sone subsystens, such as . keyboard
8w ricblgitop ayhes BRI Fifonc e ST el SREROR G PRFOR ! basi
CO e e 2 S B S By SRR LB R o
network, and i, Ge3r.esi - | iod may be a
DG P PGP i LR L025 Scfch me
ﬁQ;oBWf&mgﬁo% %a@a)é_ert(ﬁ@/l) RhhERPE RERS B8 abitks & brani2é afdatfiaake ata items
Sstored in a persistent store such as flash nenory
A2Aing Whthe the@)thel il agtiob @uch as,emtnw filnjtedntien®msil, CH@Wr ayents, voice
simlar storage elenent (not shown). Those skilled in
triaids, apbintiehts, aedypsk demsa tNaturaliatony premaspBemRary figessyralddgpvailable on the
speci fic device WO 2004/100594 PCT/ GB2004/ 001975 f8blh h
ﬁ}?b‘lei stagier t@fﬁgahta@lstoragﬁqf BIM ﬁaéq,lggl‘s., S%gﬂ\/b@)plllc PI(BOVY’Og]Idipfe rably have the
lﬁég@tg I%(S%IB(P %@m%ﬂ\é&? x%aga:i%e%l?ei vg\ﬁgeﬁ\g eéess’slr'lmrgegwogl?é lgAg/‘Ié é" El?%arrreed den?bﬁdiment, the

Bﬁm éltg %emi 299 %leéﬁﬁr &E‘g%"‘:éa }fnLlﬁ]&I&emeatéé?éia @R MvikRss network 419,

3 S
segﬁegated into di'fferent areas for both conputer
Vi 10 Ge2Bhi14 itioa Nekr 9 lcBrgHs pollifkaliata BdnBIsegsd of afdpciddl2wittddHost computer
and 456. These different storage types indicate 5
tsyaeein. Facter gptigiammaedtso &k loadcd beo the pobiteistionai0 fhfqueththe network 419,
menory 424 for their own data storage requirenments.
oh ewdprol@ sweystem 388, serifl BRTbt0; Hert-Fapeq ETIYPEAtigs; spgystem 440 or any

SOt G350 B € 5S35, SRS s Ton st
redet erm ned se f appli ' r.ol i€ in ion

grbog Islg V\?ng rgc.)lsr ’exeic%tg)rn hb& ﬁlhegmggpx{ogeg%% Qg&;t g&g;ﬂgﬁ@glﬁl Cug ap;h}l@acﬁbrg stallatio

g&%}épl tﬁ@tﬂuﬁﬁor@]ﬂ?l CALT @NRe TRAE SXAFRNRe hdnkedNOfi-B8vck Yiunctions,
e

communication-related functions, or both. For example, secure communication applications may
enable electronic commerce functions and other such financial transactions to be performed using the
mobile station 400.

[0033] In a data communication mode, a received signal such as a text message or web page
download will be processed by the communication subsystem 411 and input to the microprocessor 438,
which preferably further processes the received signal for output to the display 422, or alternatively to
an auxiliary /O device 428. A user of mobile station 400 may also compose data items such as email

messages for example, using the keyboard 432, which is preferably a complete alphanumeric keyboard
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install ed on nobile station 400 during manufacturing.
A preferred software application my be a 10 personal

wo pdosnomdd on manager (PIM application havi ng BEEGB2004/001975

ability to organize and nmanage data itens relating to
the user of the nobile statio® such as, but not
limted to, e-mail, cal endar events, voice nails,
appoi ntnents, and task itenms. Naturally, one or nor e
nmenory stores would be avail able on the

¥ ilPbe-$yBe Feapartyip foét“%“lg‘l Biihedispfey AR PR e evice 428

licati on wo ref er have t he
ot ot s Rl B B o il oy o e

A@%%mmlu&u@n Rk ?g‘tg“@d enbodl ment , t he 15 PIM data itens
are seanl essly integrated, synchronlzed and updat ed,

VID@B4] Nor WhitLtoaBfunibibwD beraft LeratioM ok obilkestatiohd hdoeis Sindlkd, @ktept that
user's corresponding data itens stored or associ at ed
viedelvedsigrol twould pppletably be oytgitaern seeket #idrand pipdalsdart trapswgssigaywould be
al so be | oaded onto the nobile station 400 through the
rESRSRSTAbY ATgerophgne 480 x AIGRHYE ojcOrisaypie o sahpyAeps; sudedsiagppice message

rt 430, short- t 440
g% A TR SRS P o
t 1L ekﬁﬁ%m%%&g Eﬁma@ﬁft&x%ﬁ%{}h%’ ﬁgé}ikeggﬁh dgé %’ 42'2 ?na? Ellgc[ l?e used to

ecut’l on e N Croprocesso
4;3(8&/1de§h| eRichtlos ¥t thd dadnkidy of B oAU Iph G2 the QtadoR BF A diRLhIQBr other voice call
i ncreases the functionality of the device and may
ptlewd trerkaiocaann- devi ce functi ons,
comruni cation-rel ated functions, or both. For exanpl e,
JBe33} eSeridmotirfBe & Flgn4.aypldi reamdllyrbs implgmentsd dbk @ersonal digital assistant
el ectroni ¢c_commerce functions and other such financi al

tPRASHRY PSS e vhieh verhrraigatian M2 twﬁrés deginpicpraPuey 1t Hpwn) may

00, .25 [,0033 ata conmmuni
4becdees1{?e u? 1sn é‘ll opgona ev1ce co pon np mgélécs 4 %or ‘3 V\‘;éqr}il% ?ébée a user to set

é@k&@sdthﬁ%zéhl an Q?tergzﬁ QQ&‘&S@? QOngnet JB&CQ&W {?VGIM E)Qé?ld the capabilities of
subsystem 411 and input to the nicroprocessor
Whib@é strfo 460 abpryvidisll foh@forRdtios 8SHaKart BewIlRELH Vﬂ)@ﬂéétﬁﬂﬁl koo other
for output to the display 422, or alternatively to an
i thiowgghya ifelssdowmmg@cat@Bnetvioriu s Eire altfrnnofivin®ad pait maynfod @&Ample be
may al so conpose data itens such as emanil nessages
fu(qu %) ;@W egcryptien lﬁag ontp e faxiep Biequeh ydipct aggrthysiyeliakle and trusted connection
gfe ab%é: co lete ﬁwghanunerlc keyboard WO
AP 4975 9 or telephone type

k[@éég?g?thér@orgrgmc %st gugsg/sf 4 0, suc as 4 grt-ra 422 9nQCat10ns suctfsystem isa

an auxi i1 ar egvice 4

| 11 @HEE opfiBYal t:(hﬁ)ﬁnelﬂﬁwlt1£harﬁ§yrﬂr$\tlcﬁcbloééﬁﬁnuﬁcagmeﬁ %Bl%rktatlon 400 and
network through the conmunication subsystem 4

[ B34} sysns \ooldew:r;es;mﬂumeecahcmﬁ&ssaﬁlyefeadldmaoraan@i I qmr edample, the
nobil e station 400 is simlar, except that

subsystem 440 may include an infrared device and associated circuits and components or a Bluetooth™
communication module to provide for communication with similarly enabled systems and devices.
[0037] When mobile device 400 is used as a UE, protocol stacks 446 include an apparatus and
method of uplink data during cell update in universal mobile telecommunications system user
equipment.

[0038] Although the terms message, procedure, and command have been specifically used in the

above description and the accompanying figures, it is envisaged that either messages, commands, or

procedures be handled simultaneously in accordance with the apparatus and methods of the present



5 received signals would preferably be output to a

speaker 434 and signals for transm ssion woul d be
w@enenatsed by a m crophone 436. Alternative vOPCEGBR004/001975

audi o 1/ 0O subsystens, such as a voi ce nessage

recordi ng subsystem may al soie inpl enmented on nobile

station 400. Al though voice or audio signal output is

preferably acconplished prinarily through t he speaker

434, display 422 may al so be used provi de an

i wal?ce% Bigibpes FEns e i Peyhgee Fl?aﬂ@ngp%? TgRe of Agparting from the
S gl #éwugf M% i e call, or other voice call 10

31 at ed 'l Ion for exanple [ 0035] Serial port

4[6&9] nTl%'agéve ﬁescﬂma&”eglb&ﬁﬁéﬁﬁl chYhe eséﬂtnﬁ{)p%@ﬁ% &d 1ﬁtc91d§1 to be examples
personal digital assistant (PDA)-type nobile station

f @ty. Vilhohof Sy enth© it Zag bRt Meitationd, rhtEficatBnsO8 Khfons to the particular
computer (not shown) may be desirable, but is an
ortbpdmerits vdboit devatiogipomibnicopeStibhamliptet 430 woul d
enable a user to set preferences through an externa
devi ce or software application and woul d extend the
capabilities of 15 nobile station 400 by providing for
information or software downl oads to nobile station
400 other than through a wireless comruni cation
network. The alternate downl oad path may for exanple
be wused to load an encryption key onto the device
through a direct and thus reliable and trusted
connection to thereby enable secure device

comruni cation. [0036] O her communi cati ons subsystens
440, such as a short-range communi cati ons subsystem
is a 20 further optional conmponent which nmay provide
for communi cation between nobile station 400 and
different systens or devices, which need not
necessarily be simlar devices. For exanple, the
subsystem 440 may i nclude an infrared device and
associated circuits and conponents or a Bl uetoot hTM
comruni cation nodule to provide for comrunication with
simlarly enabled systens and devices. [0037] Wen
nobi |l e device 400 is used as a UE, protocol stacks 446
i ncl ude an apparatus and 25 nethod of uplink data
during cell update in universal nobile

t el econmruni cati ons system user equi pnent. [0038]

Al t hough the terns nessage, procedure, and conmmand
have been specifically used in the above description
and the acconpanying figures, it is envisaged that
ei t her nessages, commands, or procedures be handl ed
simul taneously in accordance with the apparatus and
met hods of the present WO 2004/ 100594

PCT/ GB2004/ 001975 10
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application, so that these terns can be interchanged
W t hout changi ng the scope or departing fromthe

w@pionite0sef t he present application. [0039] ThePCT/GB2004/001975

above-descri bed, enbodi nents of the present
application are intended to pg exanples only. Those
of skill in the art may effect alterations,

nodi fications and variations to the particular 5
enbodi nents wi thout departing fromthe scope of the
appléd gahi on. WO 2004/ 100594 PCT/ GB2004/ 001975 11 We
claim 1. A user equipnent apparatus (220) adapted to
send uplink data (215) to a UTRAN (210) during a CELL

S g kR LS B P A i B ARL cuin
ok HE BT nfLR B RgEpb AsRYE: LR oo, ve

upl i nk [ E procedure is
ongoi NG @R, AnSit &uipBER ne having at | east one of a
Cel | FACH state and a Cell DCH state (270); wherein
sai d upli nk gabadsamod @5RRGC ssentisuplibiedsa(2es) whilk ithekCELL
data in said uplink data 10 store to the UTRAN via an
UPL| NKPDAREG@FceTiRANSEERzpdNn t he condition that the
CELL UPDATE procedure has conpleted (260) and_ s

stat e nachpgate meghinedyyipg & dpagee g (Sl I(FIACE,&@L? af} a%ég PCH
DCH statf.02. The user equipnent as recited in claim
1, mhé?%:ﬂ'khe CELL UPDATE procedure is caused to
becomg, o000l NeLiBYaabRh RO Als b SRSAThRiEE @ in Jd lind M

user equi pnent as recited in claim1, wherein the CELL
UPDAT ko RNt O &6 SR BN ivi: 26 APEANK DIRECH GRANSFERIG0dh g cbadition that
Pagi ng. 4. The user equipnment as recited in claiml,
wher eitte ¢tie, CEATEIRDATE: prsocegisrd (266) edusddstatomadhime dae
ongoi ng by Re-entering service area. 5. The user

equi pretertd s of GelliFAEH aphCHIRGHstte. wherein the CELL
UPDATE procedure is caused to 20 becone ongoi ng by
Radi o Link failure.

2. The user equipment as recited in claim 1, wherein the CELL. UPDATE procedure is caused to

become ongoing by Uplink Data transmission.

3. The user equipment as recited in claim 1, wherein the CELL UPDATE procedure is caused to

become ongoing by Paging.

4. The user equipment as recited in claim 1, wherein the CELL UPDATE procedure is caused to

become ongoing by Re-entering service area.

5. The user equipment as recited in claim 1, wherein the CELL UPDATE procedure is caused to

become ongoing by Radio Link failure.

6. The user equipment as recited in claim 1, wherein the CELL UPDATE procedure is caused to

become ongoing by RLC unrecoverable error.
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6. The user equipnent as recited in claiml1, wherein
t he CELL UPDATE procedure is caused to becone ongoing

Wb RorRL@senr ecover abl e error. WO 2004/ 100594  PCT/GB2004/001975

PCT/ GB2004/ 001975 12 7. The user equi pnent as recited
in claim1l1, wherein the CELL{3JPDATE procedure is

caused to becone ongoing by Cell reselection. 8. The
user equi prment as recited in claiml1, wherein the CELL

UPDATE procedure is caused to becone o i ng by .

Per7i otliepsdr eqéginieniapeited in iy 1, Whhfémlhl?&ELédﬂ’ ﬁﬁgﬁ{oceggre is caused to
recited in claiml1, wherein the CELL UPDATE procedure

not i f?eé@q%éomg@? Ef)lfc%oéndl ng a CELL UPDATE nessage

with a Cause of “uplink data transm ssion' 10. A

met hod of sending uplink data to a UTRAN (310) duri ng

ﬁa\%Eth‘hngEegr) ?«i&&n‘(e%t%l?] f‘%rg (i)n\(l:\%?a%dl h Qvll%teltlﬁheléf:lz%a Lgﬂja&h“ﬁ ) Lédg&i—? caused to

st at ebec&ﬁ@ongaﬁg@d»e&damcum Bge.t he steps of: 10 (a)

determining that the CELL UPDATE procedure i s ongoi ng

(330); (b) receiving an uplink data request (340);

(c) saving the uplink data while the CELL UPDATE

pr oc et uerieguidnegds Il‘ﬂgltf(d315@91m 1, Viepyeirtbe SFlH H?I?@Tﬁ yepedurgyotifies the

CELL UPDATE procedure is conpl eted (360)

det er FTRANGY sendipe 2 FELIEDATE G5 spIrefi acé“SF A &ﬁ%k Yo tpapgnyission”

FACH and CELL DCH state 15 (370); and (f) sending the

saved uplink data to the UTRAN via an UPLI NK DI RECT
gtEgghcgdﬁg %e &’I‘r@guu bl ﬁatag%-% d%'i’z%ﬂ%lw &lﬁlﬁéjwcﬁaLiSUPDATE (337)

qul pment IS I N one
FACH ANl @Q‘iqﬁqbﬁén?hav%g a state machine with a CELL FACH and CELL DCH

state, the method comprising the steps of:

(a) determining that the CELL UPDATE procedure is ongoing (330);

(b) receiving an uplink data request (340);

(c) saving the uplink data while the CELL UPDATE procedure is ongoing (350);

(d) determining that the CELL UPDATE procedure is completed (360);

(¢) determining that the user equipment is in one of CELL FACH and CELL DCH state
(370); and

(f) sending the saved uplink data to the UTRAN via an UPLINK DIRECT TRANSFER
(377) when the CELL UPDATE procedure is completed and the user equipment is in one

of CELL FACH and CELL DCH state.



