1 APPARATUS AND METHOD OF UPLI NK DATA DURI NG CELL UPDATE | N UNI VERSAL

MOBI LE TELECOVMMUNI CATI ONS SYSTEM USER EQUI PMENT BACKGROUND 5 TECHNI CAL

FI ELD [ 00011 This application relates to UMIS (Universal Mbile

Tel econmuni cati ons Systenm) in general, and to an apparatus and net hod of
upline data during cell update in universal nobile telecomrunications
system user equi pnent in particular. DESCR PTION OF THE RELATED ART 10
[0002] UMIS is a third generation public |and nobile tel econmuni cation
system Various standardization bodies are known to publish and set
standards for UMIS, each_ i i S t] S f t r

i nst ance, the”%%ggAzgﬁﬁggD@%ﬁgﬁﬁéFQﬁu%Eﬁ?ﬁéﬁ@ﬁéﬁaﬁg%ﬁé%ﬁ?ﬁﬁjg%ﬁggﬁﬁgﬁbmn to
publ i sh and set stand f i nmuni cat i ons)
based UMIS, whereas gﬁ?%éé?%é%ﬁ@&%#%??gnggﬁéﬁgyﬁgﬁRg§$¥ﬁgEgﬁip Project 2)
has been known to publish and set 15 standards for CDVA (Code Division

Mul tiple Access) based UMIS. Wthin the scope of a particular

st andardi zati on body, specific partners publish and set standards in their
respective areas. [00031 Consider a wireless nobile device (UE) that
conplies with the ETSI specificati ongscarioogp UMIS protocol . If the need
arises to transmt data fromthe UE towards the UTRAN, while a Cell Update
is in progress (i.e. a CELL UPDATE nessage has al ready been sent to the
UTRAN), st he datag2@ ey e | ost because the required channels may not be
useable. (Cell Update is described in section 8.3.1 of the 3GPP standard
25-331). 100 St anglaphefos YIRM oETSITs T8nid@5 &by Fednbhub R0 88)km) i
addresses the subject of UMIS RRC (Radi o Resource Control) protoco

requi r ement sghahiwvaentoUhRANrtnbndengrdd dapligstdtd abrinRadil @pdaAC HesSveiat madiik)
and UE (User Equipnment). Although ETSI TS 125 331 descri bes how the UE
shoul d 25 behkweuduicitings saste hder ddpidatneinpiutibnlarthe UTRAN, t he docunent nmay not
enable the UE for uplink data during a Cell Update in particular.

DESCRIPTION OF THE RELATED ART

10 [0602] UMTS is a third generation public land mobile telecommunication system. Various
standardization bodies are known to publish and set standards for UMTS, each in their respective arsas
of competence, For instance, the 3GPP (Third Generation Partnership Project) has been known to
publish and set standards for GSM (Global Sysiem for Mobile Communications) based UMTS,
whereas and the 3GPP2 (Third Generation Partnership Project 2) has been known to publish and set

[5 standards for CDMA (Code Division Multiple Access) based UMTS. Within the scope of a particufar
standardization body, specific partners publish and set standards in their respective areas.

[0803]  Consider a wireless mobite 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

20 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
25 behave during a Cell Update with the UTRAN, the document may not enable the UE for uplink data

during a Cell Update in particular.



2 SUWMMARY [ 0005] According to one aspect of the present application, there
is provided a user equi pnent apparatus adapted to send uplink data to a
UTRAN during a CELL UPDATE, the apparatus conprising 5 an 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 &el|l FACH state and a Cel|l DCH
state; wherein said uplink data saving RRC sends the saved uplink data in
said uplink data store to the UTRAN via an UPLI NK DI RECT TRANSFER upon the
condition that the CELL UPDATE procedure has conpleted and said state
machi ne has entered one of Cell 10 FACH and Cell DCH state. [0006]
Accordi ng to anot her aspect of the present application, there is provided a
met hod of sending wuplink data to a HiAMadyri ng a CELL UPDATE procedure at
a user equi pnent having a state nmachine with a CELL FACH and CELL DCH
state, the nRbfod e & R k38 FliRPSestHit apfiddtion d@éreiprotilg 4 ot eduipeelEL L
UPDATE procedure is ongoing; (b) receiving an uplink data request; (c) 15
savi ng t he upluiankadgediowhil hgink igs CEIUTRWNDATE afiEOL ATIG Ei Ge opgoisrgmpi{sti
determ ning that the CELL UPDATE procedure is conpleted; (e) determning
that tHe userudiguilpnuning REC| he ik d#t2 @Epg RREACHPisig ‘erplinkpei seiedp éve H5d ()
sendi ng the saved ¥élink at t%‘the UTRAN via an UPL] . DLRECT TRANSFER
when the CEPHT ST EALE PsHIedt Ve BB UREP R HERE P n
one of CELLa'(:fgl%'A (sjtathlla‘dLa (9391‘?@-} %&tee' 'wh%gn La@cpxgzmzk &a@gxﬁ ?&%Ep@ge%& é%veﬁ%@ﬁn‘ﬂr €s
f Wi ec to th or Y

of the present applicafion one apparent ose I nari

skilled in yheiafl uiReled &4 eMhab TR ] Al UMD @neRSCIR ANIFER updn then@fdifonC
enbodi ments of an ‘apparatus and nmethod of uplink data during cell update

i n uni ver sakhamBbicEeL ttebeaanmiad eatids 06spl8yiSing Rid usermaebjud prentred ane of Cell
conjunction with the acconpanying figures. BRI EF DESCRI PTI ON OF THE
DRAW NGS 25 FpOGes] CEmsdtitient s of the present application will now be

descri bed, by way of exanple only, wth reference to the att chefd figures,
wher ei n: [0066) ~ According to another aspect of the present application, there is provided a method o sendin

uplink data to a UTRAN during a CELL UPDATE procedure at a user equipment having 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; (b) receiving an uplink data request; (c)

15 saving the uplink data while the CELL UPDATE procedure is ongoing; (d) determining that the CELL
UPDATE procedure is completed; (e) determining that the user equipment is in cne of CELL
FACH and CELL DCH state; and () sending the saved uplink data to the UTRAN via an UPLINK
DIRECT TRANSFER when the CELL UPDATE procedure is completed and the user equipment is in
one of CELL FACH and CELL DCH state.

20 [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 embodintents of an
apparatus and method of uplink data during cell update in universal mobile telecommunications systern

user equipment in conjunction with the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

25 [0068] Embodiments of the present application will now be described, by way of example only,

with reference to the attached figures, wherein:



3 FIG 1 is a block diagramillustrating an enbodi nent of a protocol stack
apparatus provided with a Uplink Data Saving RRC bl ock, in accordance with
the present application; FIG 2 is a block diagramillustrating in greater
detail the UDS RRC block of FIG 1; FIG 3 is an interaction diagram
illustrating UDS RRC operation, in accordance with the 5 present
application; and FIG 4 is a block diagr@millustrating a nobile device,

whi ch can act as a UE and co-operate wth the apparatus and net hods of
FIGs. 1 to 3. [0009] Sane reference nunerals are used in different figures

to denot e si | afel SRS oy BEFALLER PESTRLRI N, CF. THELQRANMGS: 4G [ 0010]

Referring to the draw ngs, k diagramillustrating an

embodi ment  Qfi, @ UpifkPaRGR)in SHRE Ko RPP AcAtiMSe WilrQwd daeht whtibutian; Upl i nk Dat a

Savi ng RRC bl ock, in accordance with the present application. [0011] The
UDS RRC bl ock ( Upld.nks Dadea dSawi dgstRRE)in 280:ridgaibthsUbS RBY élocloff FiGadi o
interface Layer 3 130 of a UMIS protocol stack 100. The LIDS RRC 200
exists in the coftd Glis Plidaectiontiseramibusprtioy UBE KRCPBerpiippdp pRaP ISR Yirdist er
service to the non-access stratum NAS 134. The UDS RRC 200 is responsible
for com rol PIFg ®NEGHP gur ation of radio interface Layer 1 110 and Layer
2 120. \Wen the 4[}Isa [oscﬂ%xsa ra%aﬁlu&gﬁr‘}r}?gaem riwrl?ee deyl'?e,?»@@ﬁ Ezgldgtqgé aﬂdtco-%lrzlte I ssue
a nmessage to the containing a co nd to Invoke a specific R

procedure. The U3 RRC,AQQ.a¥eticRfi & he UE decodes this nessage and
initiates the appropriate RRC procedure. Generally when the procedure has
been conmpl et@do)( eisthekfetHEGRBSHMAE Yedin d2BrenTig)ret foemotchenillDERRE sends a
response nessage to the UTRAN (via the | ower layers) informng the UTRAN
of the outcone. Although it should be noted that there are a few scenari os
where the UDS RRC wil | noPETAEERDESGHEHONE HHEBRAWINGS t he UTRAN, in those
cases the UDS RRC need not and does not. reply. [0012] Advantageously, the
UDS RRO bl 0dM1®00 Rafetropgo thredrprings.oltll [ St adioch Gt Hetvairg an2mbpdiseibiogdousl y

with respect to uplink data during Cell UBdate., _ .
: protocol stack apparatus provided with a Uplink Data Saving RRC block, in accordance with the

present application.
[0011]  The UDS RRC block (Uplink Data Saving RRC) 200 is a sub layer of radio interface Layer
3 130 of a UMTS protocol stack 100, The UDS RRC 200 exists in the control plane only and provides
15 information transfer service to the non-access stratum NAS 134. The UDS RRC 200 is responsible for
controlling the configuration of radio interface Layer 1 110 and Layer 2 120. When the UTRAN wishes
to change the UE configuration it will issue a message to the UE containing a command to invoke a
spécific 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
20 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 fo behave
25 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 celi_DCYH state channels dedicated to the UE are



[0013] The UE may assune various states, such as those described in 25-331
clause 7.2. One of the duties of the RRCis to keep track of the state of
the UE. In sone states shared or common channels are used for

conmmuni cation with the UTRAN. In the cell DCH state channels dedicated to
the UE are 4 wused. However, entry to the cell _DCH state requires

synchroni zation to be achi eved. Sone stattes, require different Radio
Bearer configurations and these are contained in commands received fromthe
UTRAN. In nornmal operation many UE state transitions are required. [0014]

Due to the npye 0 i QUS rGRRListdcRBSABY oAl RBeVe! Rlnk NGtet,0
changes in 5§§io “i%%@ﬂ?ﬂgﬁ?” hese nﬁgt bg§ﬁoti?iedot§ thgeUTRAN,

i rrespecti Veephe dilQerd Radi® BERE cbligh&iohdtnd THRE LOmREiainkdiR Somii@ys lawed iad tian
adverse effect on the usability of the channels that were in place

previ ousl y. lHaaten rohe! dficrarinmsbany HY edte ransippoeadenvecd N whi ch a m ni mal
configuration of Radio Bearers is setup, before informng the UTRAN of
what has hap¢fdfled Puatrdthaaiteman of Ge UBheriomRandieons may #ise t98ps O SHOBBWPR t28i0
proceed. This procedure i s kno as_a .. Cell Update' . The [l dat..

P cedut o 1 Sabeg tnadvr . or AaLe ety g prstho ol G B Ui, TR B
responsi ble fo ' f ' LGB ARG 65, L hat, o, $8nceWhi ch
require thgkb%ﬁkag%o%%gL%% F?F%%?E%gg%fg}ﬁg foc aus§18?3¢¥a%mbfy25?§31

the UTRAN mystubgud alvbifel :£80@durd Revhich @luliMhingn@MRRSSor4dib BewerCR sbrudJpeiice’
procedure: Uplink Data transm ssion; 15 - Paging; - Re-entering service

area; - Radif@miignke TBRANIBEWhat hdlhahpert 00 weltiap foe terFIRAN’s msteddns on how to

resel ection; and 20 - Periodical cell update. [0015] In the cell FACH state
the UE is i dentsiifihsdrdygdug i @eivh asRagiloVmetr WohdCeltld irgor mipspdyrelie despritied jiv clause
(CG-RNTlI). This identifier nmust be known to the UE in order for it to send
Upl i nk1tat a 8or of fs3BeeH

The RRC is also responsible for the handling of various circumstances that may arise, which require
the UTRAN to be notified. Accozding to clause 8.3.1.2 of 25-331 the UTRAN must be notified of the
following events by the ‘Cell Update’ procedure:
- Uplink Data transmission;
15 - Paging;
- Re-enfering service area;
- Radio Link failure;
-~ RLC umrecoverable error;
- Cell reselection; and
20 ~  Periodical cell update.
{0015]  Inthe cell_FACH state the UE is identified by a ‘Cell Radio Network Temporary Identifier’
(C-RNTD. This identifier must be known to the UE in order for it to send Uplink data on the DCCH
chammel. ( See clause 9.2.1.1.c 0f 25.321 v3.14.0)
[0016]  The standard mandates that the variable storing this identifier be cleared when the UL leaves
25 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.



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
| eaves 25 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 (cl ause
6.3 of 25-331) requires that data to be §ent fromthe 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. 5 [0018] The techni ques of the present

application ve 1 hj robl.em by savi n 0,k &SR ntil
the Cell Up&@?é] cgﬁ%leg’t“ o f&{e“ﬁ‘iﬁ%?lhcf“g’é‘%ﬁ%%”?c?%ﬁ%Hyg’j‘&%ﬁﬁ 5 iagagth& ock
di agram i | | ygisradd g hdcdiBalielondtai | the UDS RRC bl ock of FIG 1. UE 220
i ncl udes NAS 134 and Uplink Data Saving RRC 200. 5 [0020] The bl ock di agram
of FIG 2 speetlfli asmirdeot el Hiov, Ag. behavicodigrinoiluitagngiicg 220 detMitenUDPRRAK
data 215 needs to be sent during the Cell Update procedure 240 (i.e. the
need to sendlotihd Fifatla VEREGegudephis® 138ahd Unlipl Btte Stvirs RRG288dy started.):

[0021] (a) The uplink data 215 is to be saved until the Cell blr{gate has
conpl et’ed 26828nd Tendockdpsiar of RiGe? tRdhies ghefpllopmepehgyiowsdr hed 24t ahea “%hfg, at
whi ch point th aved | i nk .dat a .S _sent .10, UT 21 02. b
A though nof bahr BEaI bERM Rt pRERlrsaf ot e R e ()
notified byonc%cg:lggbp&tc%s%}d,gg;%}E nmessage with a Cause of 'uplink data

t e

transm ssion'. S envi sa that the Standard will be updated to

unambi guosl ysespecichy Whelhek ¢Qs 21368 o tbBkseshauihe cCheusaRthas (RPRBY 28had the
techni que shown in FIG 2 has the advantage that radi o bearers RB3 and RB4
will 15 defuigris heliyer batl_BAGH batHlcOGh ane 2 Heatathtce ppiht theosawd vgdlinkhleta @3t ia sinstomade.
[0024] Turning nowto FIG 3, FIG 3 is an interaction diagramillustrating
UDS RRG opeﬂjé"gi*‘@r?,lo-i n accordance with the present application. As a
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sending a CELL UPDATE message with a Cause of ‘uplink data transmission’. It is envisaged that the
Standard will be updated to unamibiguosly specify whether or not this should be sent.
[0023] The technique shown in FIG. 2 has the advantage that radio bearers RB3 and RB4 will

15 definitely be available when the attempt to send the data is made.
[0024]  Turning now to FIG. 3, FIG. 3 is an interaction diagram illustrating UD8 RRC operation, in
accordance with the present application. As a consequence of a Cell Update invoked 330 at UE 320, a
first CELL UPDATE 337 is sent tv UTRAN 310 via ‘message 1’ 335. Shortly thereafter, an Uplink
Data Request 340 occurs, for example if the UE NAS has uplink data that it wishes the UE RRC to

20 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

25 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.



Dat a Request 340 occurs, for exanple if the UE NAS has uplink data that it
wi shes the UE RRC to 20 send to UTRAN 310. However, since there is an
ongoi ng CELL UPDATE procedure at the UP, advantageously the UE perforns
the step of saving uplink 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 appbies), substantially as specified
above to notify UTRAN with a Cause of 'uplink data transm ssion'.

Regardl ess, UTRAN 310 sends a CELL UPDATE CONFI RM 367 25 via 'nessage 3'

365, upon r tion of U bac : eto
ossagn s S8 RSt AP RS SESD IR Sl PP Ana i qhiganens

COvPL ETED 360, panth LG eME w3 Ghe as&ﬂa% S REnQE ofSEEk. FAGH. AR HELL k3%
state, and UE 320 advantageously sends an UPLI NK DI RECT TRANSFER 377
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[0025] Turning nowto FIG 4, FIG 4 is a block diagramillustrating a

nmobi | e devi dejcewniignt dan veict and dga gonyEnEREh: capabipi@s.aivbiy sation HE rapdpzhbaltees and
methods of FIGs. 1 to 3, and which is an exenplary_ wreless conmunication

devi ceS MobitegarsbilityitoPrapnicts Wil e caBruer &Ystelid oWl i el BE Wi T&Fi on
devi ce havi | east, nd,. data c ni cation cap abl i,tles,

station 400?'%? ié’f“éllttya?ﬂ)vdeﬁ’at ‘3”‘? HeleSp IR PqFG 0 8 O?T‘?TUI’]I CXERE AR ¢ tw%/t%tgy
conput er Syﬁ!f §1m§1 V%[Llets;'g ail %g};égeE{ celﬁglp?erk fl(ﬂg W i cfa{?lemé%%%@l% caJdet?e"s' Qmélksrsy

provi ded, & Wi reless device mm erred to as a data messagi ng

device, a t%N@%phzﬂ%@ﬂ'&da@c%xﬁ@lc@tﬁﬁd@nd’@&is'exad@hébCe a cellular tel ephone
wi th data messaging capabilities, a wireless |Internet appliance, or a data

comruni cat i g2€leWiee, masle @xanmpioess <fdR26Hr WMbherag cmpbitietist, dt wdinind@@rits a
enabl ed for two-way communication, it will incorporate a 10 conmunication
subsysifem 4gammuynitefondivkigstisotthl, anclugiseibpéra megveardd and p AR b4 A1 4el 48 wel |
as associ ated, conponents such as one or

Mhternal . afvEHE BreHEI S aeEn St i iR o lﬂ&t%?{ém‘cﬁ?@fm%i%{“ and a
processing mqllfg Goca 0%? la?ors @O 49% ¢ acl 1?8& ?nlg A9 Sier & &WQ%H%??OQESS&D%)' | be

appar ent tO hosSe s communi catl1 o articul ar
desi gn of thg), %ﬁmgb}ﬁﬁ%xlt%hé\éQ[éﬁ’e%ltﬁma‘ﬂlélgl mdnlmu%amp%%n&uwa@ssgntome

conmmuni cati on network in which device 15 is intended to operate. For
exanpl e, nokinic@InBhtak sy sAKG1 Ay bb ﬂ@hmﬂéﬁ uPonGR Bl G alibomtveuibis waick e 4dvke
15 is intended to operate. For example, mobile station 400 may include a communication subsystemn 411
designed to operate within the Mobitex™ mobile communication system, the DataTAC™ mobile
communication system, GPRS network, UMTS network, EDGE network.
[0027] Network access requirements will also vary depending upon the type of network 419. For
example, in the Mobitex and DataTAC networks, mobile station 400 is registered on the network using
20 a unique identification number associated with each mobile station. In UMTS and GPRS networks,
however, network access is associated with a subscriber or user of mobile station 400. A GPRS mobile
station therefore requires a subscriber identity module (SIM) card in 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 "®11”
25 emergency calling, may be available, but mobife station 400 will be unable to carry out any other
functions involving communications over the network 400, The SIM interface 444 is normally similar
10 a card-slot into which a SIM card can be inseried 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.



designed to operate within the MbitexTM nobil e comruni cati on system the
Dat aTACTM nobil e comuni cation system GPRS network, UMIS network, EDGE
network. [0027] Network access requirenents will also vary dependi ng upon
the type of network 419. For exanple, in the Mbitex and Dat aTAC net wor ks,
nobil e station 400 is registered on the network using 20 a unique

i denti fication nunber associated with eaéh nobile station. In UMIS and GPRS
net wor ks, however, network access is associated with a subscriber or user

of nobile station 400. A GPRS nobile station therefore requires a
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functions involving communications over the network 400. The SIMinterface
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7 [0028] required network Tegistration or activation procedures have

been conpl et@@duiiRRihe decslift o #OQmBRY Sendrand 1efehve SOMIURERRNLD 08
signals over the network 419. Signals received by antenna 416 through

conmuni cat i emsnetdvet krodl@d atoiding puatuldtion rrelcatoden fot B2ympivh bxe BSTAP qoeérparten such
common receiver functions as signal anplification, frequency down
conver si on, trfmkpigerr4 LA dor digtelrim erfalo cage¢raien; frevenes P ehaerbipk dlterigpprPhiela 8% anpl e

systemshown in FIG 4, analog to digital (A/D) conversion. . A/ D conversion
of a che!vEH“%?ﬂﬁﬁW@%ﬁF6%&mﬁg?%mdﬁ 'Wé§9d%hﬁﬁ%ﬁt &ioﬁﬁ?%ﬂb¥¥8ﬂ§??ﬁ§ﬁsas
derodul at I Opo ar‘ang'cg%C (s)igllu rllsgbl'ltt gisob er R& E FO(I)' ';‘qulger Ll t‘arr-!gni!’-tglé% %%p:Fol Bcaﬁ(pjé,' B éaéﬁg
manner , S|gn§15 0 bec 1Tansmtted are processed, |n€]ud|ng nodul at1on and

encodi ng f ngpﬁ@ﬁ@%!)rﬁmur@ééti@%%nﬂggl @R ed PRULG t@nsmiteANShdytRladsbliderf &nuéliegi t al
to anal og conversion, frequency up conversion, filtering, anplification and

10 transm S&iodgh Aweihtid dag coanlgitat inkmmetdwrisr41® via antenna 418. DSP 420
not only processes conmmunication signals, but also provides for receiver
and transm 002 Mobiter sdtion BOP pefemhipl includehe ngjerbprecessor 438 which controls the overall

15 operation of the device. Communication functions, including at least data and voice communications,
are performed through communication subsystem 411. Microprocessor 438 also interacts with further
device subsystems such as the display 422, flash memory 424, random access memory (RAM) 426,
auxiliary input/output (VO) subsystems 428, serial port 430, keyboard 432, speaker 434, microphone
436, a short-range communications subsystem 440 and any other device subsystems generally
20 designated as 442,
[0030] Some of the subsystems shown in FIG. 4 perform communication-related functions, whereas
other subsystems may provide “resident” or on-device functions. Notably, some subsystems, such as
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
25 functions such as a calcolator or task list.
[0031] Operating system software used by the micraprocessar 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



applied to comunication signals in receiver 412 and transmtter 414 may be
adaptively controlled through automatic gain control algorithns

i npl enented in DSP 420. [0029] Mobile station 400 preferably includes a

m croprocessor 438 which controls the overall 15 operation of the device.
Communi cation functions, including at | east data and voi ce comuni cati ons,
are performed through comruni cation subsgsten1411. M cr oprocessor 438 al so
interacts with further device subsystens such as the display 422, flash
menory 424, random access nenory (RAM 426, auxiliary input/output (1/0)

subsyst ens é}%ﬁ@ati&ﬁr &1‘%}artsot9<£r£of,4g’tg she Iﬁ&%@ﬁﬁ%’&d@aﬁ@ﬁinm sPeake mehdd, sudhi 28 TRGM ore
436, a short-range comruni cati ons subsystem 440 and any ot her device

subsyst ens genrtddohyhuni2fotesilg mat 26 tascAdd RAMG@S0] Sone of the subsystens
shown in FIG 4 perform comunication-related functions, whereas other
subsyst ens H8§Ziprevhae, Trbsident 424orandis-dervdaee inpfefrahyeasNet BBt yor&ihe

subsystens, such as keyboard 432 and display 422, for exanple, may. be used
for both coHREAPTRSIEhePEIAtdrEFEhdtd 6?%3‘,”591 a§%%5r§' igeséﬁ‘{fgf’lﬁ ﬁm%ae 4 pee%rpélr‘r:%t%sage
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functidns sUEH @& Ca rEor tas Operating system

sof tware usefl. By, tH& 4k ClORGRMES P opet38s kRl BAREADLXtRbIYTeMblck Rxution of
per si st ent sﬁ%%g suéﬁ%ék flash neﬁ%ry %%ﬁﬁ whféh ngy i nstead be a

read-only nejmay ApROMondén i MobiRlstafib0r Age:detetemeBit of aglicesibiowm) corfthioiseic
skilled in the art will appreciate that the operating system specific

devi ce 8 apppertiatsi iorislingar lepadatasind tréseeohmunayonepiicetippoloar pipyie. Fobereallyie o a
volatile nmenory such as RAM 426. Received communication signals naé al so
be stored i istricazephils gyipp0hdurian AL YILE h ARRBTS! ABYAE AFUHECE BY 8YAt ed
into different areas for both fer rograns. 458 and ’ ta.
Storagl 4507483 BA B T N PHEG PR T Lbor a5e R LA EakDs ¢
that each PLAGL A0 tﬁea&etar!)fl LA R hdrOR, @ bt 1@1?1!3(1 T O, &R fkat _@‘Femrs,h\%icﬁ own
data storage requirenents. croprocessor 438, in addition to its operating

syst em f unchb@NgyoRhRhe habhd BRaANAS19X8E Ut &8 mehory S©Ofel Waul€bapfilable ak ivens on
the nobile station. A predeterm ned set of applications that control basic

oper at i ons, mbiielstiding faaititale@@ste o 81 danickmso S wb PG apalicdticat-duirhprefprplly bave thons
for exanple, will normally be _ )
ability to send and receive data items, via the wireless network 419. In a preferred embodiment, the
15 PIM data items are seamlessly integrated, synchronized and updated, via the wireless network 419,
with the mobile station user’s corresponding data items stored or associated with a host computer
system. Further applications may also be loaded onto the mobile station 400 through the network 419,
an auxiliary /O subsystem 428, serial port 430, short-range communications subsystem 440 or any
other suitable subsystem 442, and installed by a user in the RAM 426 or preferably a non-volatile store
20 {not shown) for execution by the microprocessor 438. Such flexibility in application installation
increases the functionality of the device and may provide enhanced on-device functions,
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.
25 [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 {o 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



installed on nobile station 400 during manufacturing. A preferred software
application may be a 10 personal information manager (PIM application
having the ability to organi ze and nanage data itens relating to the user
of the nobile station such as, but not |imted to, e-mail, cal endar events,
voice nmails, appointnents, and task iteng. Naturally, one or nore nenory
stores would be available on the nobile Station to facilitate storage of
PIMdata itens. Such PIM application would preferably have the ability to
send and receive data itens, via the wireless network 419. In a preferred
enbodi ment,  $N@ephoneRYMielBiRinicb@BLANEH SR ANISS S ¥nd JAL:8H A8 ianS¥NRIOmizzed
and updated, via the wireless network 419, wth the nobile station user's
corr espondi n§uctladoapbste riems tngy etleno be ags@dicdt @dr Wi tdnrainhabb eonputliesugh s§ist em
Further applications may al so be | oaded onto the nobile station 400 through
t he networ k @rgunicgien gyt atly 1/ O subsystem 428, serial port 430,

short -range i cations subsystem 440 or any . other suitable subsystem
442, and i nsﬁﬁﬁrﬁﬁwwa C?j’é"é‘}“‘cf“f?g% RERANCHIB o "Prleraidnty) Lo RoH: Gormatiyf e

store 20 ( no&ceﬁgﬁ) Qalsf WHuid xe%&zﬂ:tl), nOUR%t tto es.nga;ikcgrr:@E 219 st?%glggor%r‘}(?smisgg Cgr?uld

flexibility in apgplcatlo |nst5%Iat|on NCr eases unctronality 8? t he

devi ce and nRyerREOM OGiBRRANERD ARANMEY LG& o YRGS 1O OB system® IR & AidORsLagl at ed
functions, or both. For exanple, secure comrunication applications nmay
enabl e el ectrxoniit camet ety flite ihasnadth AbhR kiasdacho.f Almaikivake sraads aglat ons
to be perfornmed using the nobile station 400. 25 [0033] In a data
communi cat i onipbid ercfezably aesempstrdiigadl thewehthaspeaket €3t dispbs daYwasorisoke bsepag e
downl oad wi || be processed by the communication subsystem 411 and input to
the ni cropr oERLESR infisation ofyfhe Weptir Ep pllpa BAry: i Wetioqri goaiss el tripbber wicaicgbd
signal ,for qﬁ}gy%ﬁkg¥%pgbdis | ay 422, or alternatively to an auxiliary 1/0
user of no

devi ce 428. e Pfe"Stati on 400 may al so conpose data itens such

as emai | nq@@@ge§eriglq{0rt%@-rimh%z 4,u§$1ﬁ}gnét‘mﬁfykl§ygﬁ%&gméh3i%’a 'Joxgulp dlgRal %s?sfld%{ abl'y
a conpl ete al phanuneric keyboard 9 or tel'ephone-type keypad, I'n
conj unction (ﬂDAﬁtyﬁel‘iﬁotﬁil: SPloRYr 4#ich @ﬂ&l'dﬁﬁ&tﬁimmiﬁﬁ a@&r’@ﬁ@&ktl}ﬁ @)rrr_hSutg{/ (QOtQIQ}WnFﬁa)AZ&
Such conposed itens may then be transmitted over a comruni cation network
t hr ough t he becglorimbini matis onopsusywice rpdjbhent G0343 pbor3v obite sedEMUMEC@t de0NS,
overal | operation of nobile station 400 is simlar, except that
preferences through an external device or software application and would extend the capabilities of
15 mobile station 400 by providing for information or software downloads to mobile station 400 other
than through a wireless communication network. The alternate download path may for example be
used to load an encryption key onto the device through a direct and thus reliable and trusted connection
to thereby enable secure device communication.
f0036] Other communications subsystems 440, such as a short-range coromunications subsysten, is a
20 further optional component which may provide for communication between mobile station 400 and
different systems or devices, which need not necessarily be similar devices. For example, the
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 mobife device 400 is used as a UE, protocol stacks 446 include an apparatas and
25 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 would be generated by a m crophone 436. Alternative voice
or audi o UO subsystens, such as a voice nessage recording subsystem may
al so be inplenented on nobile station 400. Although voice or audi o signal
output is preferably acconplished primrijgy through the speaker 434,

di splay 422 may al so be used to provide an indication of the identity of a
calling party, the duration of a voice call, or other voice call 10
related information for exanple. [0035] Serial port 430 in FIG 4, would
normal Iy be hmﬁh@w&mi@dHWWtaﬁ@ewgammhddmgﬁMahmamﬁms@dmmaméBﬁmmmt%phmnmbiIe
station for which synchronlzatlon wth a user's desktop conputer (not
shown) may B@“&é@?WEEWéWmBUFnls an optional device conponent Such a port
430 woul d enﬁg&ﬁ a, user gt iﬁrefere es through an exte devi ce or
sof tware application an %“1ﬁ d™ERHERYS PhEe REFALTPT PV o 1 ﬁﬁﬁfﬁﬁmﬁPﬁtlon
400 by provi g t n
400 ot ot A TRt TR L By e SRS pBRNORNR: [ ulfRE e e BIARLE
downl oasl pat bmyEayhchORitRNasRIBe Bem 1esede tand 9ad.aRR encryption key onto the
device through a direct and thus reliable and trusted connection to

t hereby enabl e secure device comuni cation. [0036] O her conmunications
subsystens 440, such as a short-range communi cati ons subsystem is a 20
further optional conponent which may provide for communicati on between
nobil e station 400 and different systens or devices, which need not
necessarily be simlar devices. For exanple, the subsystem 440 may i ncl ude
an infrared device and associated circuits and conponents or a Bl uetoot hTM
conmuni cation nodule to provide for comunication with simlarly enabl ed
systens and devices. [0037] Wen nobile device 400 is used as a UE,

prot ocol stacks 446 include an apparatus and 25 nethod of uplink data
during cell update in universal nobile tel econmunications system user

equi pnment. [0038] Although the terns nessage, procedure, and command have
been specifically used in the above description and the acconpanying
figures, it is envisaged that either nessages, commands, or procedures be
handl ed si mul taneously in accordance with the apparatus and nethods of the
present 10



application, so that these terns can be interchanged w thout changing the
scope or departing fromthe spirit of the present application. [0039] The
above-descri bed, enbodi nents of the present application are intended to be
exanples only. Those of skill in the art may effect alterations,

nodi fications and variations to the particular 5 enbodi nents w thout
departing fromthe scope of the applicaﬂion. 11 We claim 1. A user

equi pnent apparatus (220) adapted to send uplink data (215) to a UTRAN
(210), the,,user equi pment apparatus conprising: an uplink data store (255)
to save tﬁgeﬁﬁppnk data (255); and a state machine having at |east one of a
Cell FACH state and a Cell DCH state (270); and a radio interface |ayer

(130) adapted t,o_save uplink data i n e upli t tor

uring a CGecL oeteopPBebbimE e 2t beisted i oerl vl Pale DR U TRARY o
send t he $a\MRdthapisemdquitabentiappsaind cu_prip!rnsklgdata store to the UTRAN via an
has. compl eted (SEDNIaRaars (A8 ek RelEled Kb TRM, LU0t Bl | FAGH and
Cel | DCH st at @.stae nRgbingdwwingoali lpastone af ar €ell FCH rstatt andnalCelivinéibistate he

CELL UPDATE0) pI ocedure is caused to becone ongoing by Uplink Data
transm ssion. 3.. The user equi Ej)ment as recited in claiml, wherein the CELL

UPDATE pRtadadie interfagadavert @3Bk adantedo iy s1viegumipkrdase ng55)4in thapligk rdata
equi pment s@ge (250 dafink i CERILMUPD AR pRbdRdlRewhEelnd BDRNTI Bros@MK e2409,

caused to becone ongoil n e-entering service area” 5. Th ser. equi pnent
as reci teancfﬁo éF’é‘?ﬁH ,Saeﬂﬁgxgﬁ?k R @EE‘%dUﬁﬁK*E aty r YRIEqiey gy @T eat
becone onYPLIYKOPIFRROTITRANSHER ipirethe condition that the CELL UPDATE procedure

has completed (260) and said state machine has entered one of Cell FACH and Cell

DCH state.

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.

7. The user equipment as recited in claim 1, wherein the CELL UPDATE
procedure is caused to become ongoing by Cell reselection.

8. The user equipment as recited in claim 1, wherein the CELL UPDATE
procedure 1s caused to become ongoing by Periodical cell update.



6. The user equipnent as recited in claim1, wherein the CELL UPDATE
procedure is caused to becone ongoi ng by RLC unrecoverable error. 7. The
user equiprment as recited in claiml1, wherein the CELL UPDATE procedure is
caused to becone ongoing by Cell reselection. 8. The user equipnent as
recited in claim1, wherein the CELL UPS,%TE procedure is caused to becone
ongoi ng by Peri odi cal cel |l update. The user equipnent as recited in
claim1l1, wherein the CELL UPDATE procedure notifies the UTRAN by sending a
CELL UPDA ag i use upl i ta transms

mothod of Csend: NG Bt FRUBRER 5 Soiitkan C84D) TarvRch fe CIOPpAYED AT 7)
pr ocedur e patxedereCaRNEL thes UTIRAMNI Hyaddndingas CEQIPUPDRIT Rimeadsdgavitie g Uifge ot ,

t he user &6t H‘lkf@ﬂraﬁk%kﬁgna state machine with a CELL FACH and CELL DCH
state, the d conprising the steps of : (a) determning that a CELL
UPDATE procedure where C-RNTI is unavailable is ongoing (330); (b)

receiving 1an UBL blndiebe SRAHEShIAS AR ol £k AEXL BN SUP L Pl Ao BRAID) T

an uplink data stor e user ql
procedur e Wér@oz,&drwrwhﬁ@ G AT [iabhevaileblorigsicompl@sDpt a (usr denipmeitnithe

t hat the GhrLequiatehiE hRYV PG QOUER MASH
(360); %ft g?t erﬁir?‘leem ng %at th usels‘e ggﬁ%%%tﬁ ?gérﬁh%cﬂgt%‘L %EL}EQIEQCEFand
CELL DCH COC@?E?)‘“g ﬁétePF)Ofsendl ng the saved uplink data to the UTRAN
via an UPL)NfeteInREGE HRAMSEERL (B3N TWh efockiiere Chbre UPDATET Pk qg@dma%lemh@re
C-RNTI is unavali@?I e is conpleted and the user equipnent is in one of
CELL FACH3% DCH st at e.

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

(¢) saving the uplink data (255) in an uplink data store (250) in the user equipment while
the CELL UPDATE procedure where C-RNTI is unavailable is ongoing (350);

(d) determining that the CELL UPDATE procedure where C-RNTI is unavailable is
complieted (360);

(e) 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 where C-RNTI is unavailable is completed
and the user equipment is in one of CELL FACH and CELL DCH state.



