[ 0001] METHOD AND APPARATUS FOR PERFORM NG PHYSI CAL DEDI CATED CHANNEL
ESTABLI SHVENT AND MONI TORI NG PROCEDURES [ 0002] CROSS REFERENCE TO RELATED
APPLI CATIVONIS0{o0882p Thi s application clains the benefit pafi/ud280/0P230wi si onal
Application No. 61/148,789 filed January 30, 2009, which is incorporated by
reference as if fully set forth herein. [0004] FIELD OF | NVENTI ON [ 0005]
This application is related to wirel ess comruni cations. [0006] BACKGROUND
[ 0007] Wrel ess comruni cati on systens keep evolving to neet the needs for
provi di ng [6&Hi nuouNMFAHIODANBrABEAB4S 1D FORIBERFAEIMBNG. PHESHCABr t o neet
t hese needs, wirel ess OFBMUAKED IGhABNNTIe S TABLISSEBMENT ADIE carriers for
the transm ssion of data. A WIONEORINGPROCEDURESYStem t hat uses
multiple carriers for the transm ssion of data may be referred to as a
multi-carrier system The use of nU|§§f e carriers is exganding in both

I
cel lular a%ePZon- cel | ulFONP RdjTdLREY 'EQBRE%@@@QAB\PH@ TIQNSY | er system
TRy incr eqgdne bantil bl A LSt dhéhok bEUSS ORI ABb Mgy St em
according to a nultiple of how nany carriers are nmade avail able. For
i nst ance, No.&lal48¢&9rfiled Jaypsaen3tredpO8owhich is hecdypechiedibi refeemcewphred to a
single carrtgrié%ﬁ%ﬁ?1and atri- carrier systemwll triple the bandw dth
when conpdPBgsetORhharete carrier system in addition to this throughput
gain, diversity and joint scheduling gains may al so be expected. This may
result in inproving the quality_of service S) for end users. Further,
the use oﬂoaﬁﬂtiple carriers nmaylBeD BNV nation with multiple-input

mul tipl e- f[@(%{{]ﬁ?u'[ (wmagapgééti&g‘%%ﬁa%ﬁ%E@Qf%les@éomurﬂtat?ﬁml e, inthe

context o rrd genera n partners
[0006] BACKGROUND
[0007] Wireless communication systems keep evolving to meet the needs

for providing continuous and faster access to a data network. In order to meet
these needs, wireless communication systems may use multiple carriers for the
transmission of data. A wireless communication system that uses multiple
carriers for the transmission of data may be referred to as a multi-carrier system.
The use of multiple carriers is expanding in both cellular and non-cellular
wireless systems.

[0008] A multi-carrier system may increase the bandwidth available in a
wireless communication system according to a multiple of how many carriers are
made available. For instance, a dual-carrier system may double the bandwidth
when compared to a single carrier system and a tri-carrier system will triple the
bandwidth when compared to a single carrier system. In addition to this
throughput gain, diversity and joint scheduling gains may also be expected. This
may result in improving the quality of service (QoS) for end users. Further, the
use of multiple carriers may be used in combination with multiple-input

multiple-output (MIMO).
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project (3GPP) systens, a new feature called dual-cell high speed downlink
packet access (DC-HSDPA) has been introduced in release 8 (R8) of the 3GPP
speci f i cavpDann/os¥¥2bh DC- HSDPA, a base stati on comuni caPes/useoia/ondseel ess
transmt/receive unit (WIRU) over two downlink carriers simultaneously.
Besi des doubling the bandwi dth and the peak data rate avail abl e t oWIRUs,
but also has a potential to increase the network efficiency by neans of
fast scheduling and fast channel feedback over two carriers. [0010] For
DC- HSDPA @@t i on, Beawly oiERumpEe, as $he radextied thd\mﬁeinnkat(r,(mpéuén@rsh@ anchor

carrier and a ary car r| The r r car r al.l
ohysi cal  PAgEH SURBbSTERNALY. S3L By NS RRFRREL SO ST (SRR AST A |
t ransport pablidtnekssss 18- HaSDPhge hBé BBe1s paest e irélkasha(Rs) sthas3EPP

(HS- DSCH) , the enhanced dedi cat ed channel (E-DCH), and the dedjcated
channel ( Besgifigaiions: | Bitth DEGESTHH) s bape piafim eqamyeIatnty aderelsy way of

exanpl e, the driaetdpnakinsie W@d oY $i6 A ovilIIN @b i s ngil)ltar{elaﬁ 1'; DCH

hybrid autonmatic repeat request (HARQ 1 ndicator channe
E- DCH rel dielsw@sgpabﬂungﬂwhwldm&hmme pehk dEtD@ItE atmtﬂbdﬁ‘e)\@ﬂ“ﬁﬁis bhtannel

(E—AGCH) he commn t, channel I eed shar.ed control
Channer ¢ AlsbCREp I aeilall e 18R0% LD ndbont Madel: PR Shatedt sfine

(HS- PDSCH)s}chedThﬁlgwmpﬂagﬂamrﬁfeyfeféabad:le&vdmwo@amyrsa CPI CH, an HS-SCCH and an
HS- PDSCH for the WIRU. The u%l ink transm ssion renmai ns on a Si ngll e carrier

in the culd@ systBeh DEHESRFghorgpaden deah BTEY papsidnsd WQ idhannel
HS- DP b h
( CaCIr;% at &4l Qﬁi%dcﬂ{yxo[}m{ér% g sﬂggléhrgeglq V\ﬁnca{ R UPHKn 00 %wf o the

Node- B contalns I nformation carrier. It has
been propesedesal pkysecad layarsieﬂeatasﬂrzmd groed adjtadehtndelsnksakateDjiticarri er s,

(2., CoiLersl B Lol 0. LLSOUETCY Hapdsly L b, AL agupepRppoposeo Lo

two carri ¢hs caREnéRCREAMEteA hWANEIA(E-DENFS), and-the dedicated channel (DCH)
operations. Such physical layer channels include, by way of example, the
fractional dedicated physical channel (F-DPCH), the E-DCH hybrid automatic
repeat request (HARQ) indicator channel (E-HICH), the E-DCH relative grant
channel (E-RGCH), the E-DCH absolute grant channel (E-AGCH), the common
pilot channel (CPICH), the high speed shared control channel (HS-SCCH), and
the high speed physical downlink shared channel (HS-PDSCH)). The
supplementary carrier may carry a CPICH, an HS-SCCH and an HS-PDSCH for
the WTRU. The uplink transmission remains on a single carrier in the current
system. The high speed dedicated physical control channel (HS-DPCCH)
feedback information is provided on the uplink carrier to the Node-B and
contains information for each downlink carrier.
[0011] It has been proposed to extend this feature to non-adjacent downlink
(DL) carriers, (e.g., carriers in different frequency bands). It has also been
proposed to extend the dual-cell concept to the uplink. Thus, the WTRU may

transmit on two carriers and receive on two carriers.

9.
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1189059- 1[ 0012] In wi deband code division nultiple access (WCDMVA) and HSPA,
a WIRU nonitors link quality by estimating the DL dedi cated physi cal
control oNero/08§DPPCCH) or F-DPCH quality, and by nonit ecirnag2aliee2zsyel i c
redundancy check (CRC) on the dedicated physical data channel (DPDCH), if
configured. The physical |ayer reports in-synch and out-of-synch
indications to a radio resource control (RRC) layer in the WIRU in

accordance with a particular criteria. The RRC | ayer processes the in-synch
and out - of0&4Zhch i nbi wateband cedrodimmjordeudiiphe recash &V GIAMA ahdl AlSHA&id ure has
occurred. & Spe i fi t he eceil Vves e efi ned
nanber (e §r chRgftoks B ialppbiyh df MRt Mk el Gy R PR

pr edet er mchaﬁlnéll (DIBC((HE) @ F-DEJB qualify, bhe bWiiRhidosg thetcyckesidudangr edef i ned
nunber (e. i.n-synch_indications before the predeternined tiner

expi r es, égﬁ%ﬁ%@%m@? dedigatediphygsrl date ghaqnsd AP DGR L senfiaveet Ther

mul ti - cel IohyQRET ﬁ&épﬂap'o&s i brﬁ@??%&@u%ﬁ E!yrfcﬂﬁhﬂf%ﬁﬁoh@t@é t4 &b eBloukE£quency
bands, thére is a significant probability that the Iink quality is

consi der alsbytrdi (RRC)ayebiat thedh TiRIUslrt esohamds witioa paxfacrtﬁalec;mteﬁﬂat HBhaATRU
noves insl\gﬁ% and the |nd g ene atl(ﬁ %hgracterl s _are petter in one
of the t NAYET RrOFesse, 4BY NSYPRR apd LUtk sE e R lr?ﬁy Pe 3 MH ned in
one of theetemmibankis. radfitelink mlhuslﬂa@@t:d:m%arN&e@spécﬁfmaslynﬁ‘tth@ﬂ%m ihow t he

W'RU shoul d behave to mnim.ze dij sruBtl on of its connection to the network.
There cur tBatV iR Expeaieesiponedefngd aymper (shdNeld gl @frwclﬂaidleﬁtéHiSn t he

cont ext of r ltinh. ofe; st h ewrst for an
i mproved ﬁ%mrnglo&a?%d% g%&tiﬂnglg% gg |g‘ﬁteeé rI‘%rllg)t rrg:lﬁeorl ng}§ 0015 SUMVARY

[ 0016] Arreettmmb anplredpbaechtmusnlaare(e@,sNBlb)edf flmsytpcér froticatignsabefuad tloarri er
operati on. mer is.initia n_an arrier and a second
Crmer 1o BRI G S el B A T e R CABHSS: cal channel fai i ure
may be degb@rs®d - 3-When dual-cell (or multi-cell) operation is implemented with

carriers in different frequency bands, there is a significant probability that the

link quality is considerably different between the two bands. For example, if the

WTRU moves indoors, and the indoor penetration characteristics are better in

one of the two bands, it is possible that the radio link may be maintained in one

of the two bands. When this situation arises, it is not clear how the WTRU

should behave to minimize disruption of its connection to the network. There

currently exists no mechanism to handle radio link failure in the context of

multiple carriers.

[0014] Therefore, there exists a need for an improved method for radio link

establishment and monitoring.

[0015] SUMMARY
[0016] A method and apparatus are described for performing a dual-carrier
operation. A first timer is initiated for an anchor carrier and a second timer is

initiated for a supplementary carrier. A physical channel failure may be declared
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1189059- 1on a condition that either of the tinmers expire before a

predefi ned nunber of insynch indications received froma layer 1 (LI)
entity i swoaonsss2oUpl i nk transm ssi on and E- DCH oper at iPOmaISp@yloe232e opped
on a supplenentary carrier associated with the physical channel failure,
but may be continued on an anchor carrier that has a physical channel
established. If the physical channel failure is associated with the anchor
carrier, uplink transm ssion and E-DCH transm ssion operations are stopped
on all camonisetonditi@otizt eBREEM thESTREPFxONedRIOTRR IINGS10DAI8)L ik nor e
det ai | ed understandi.ng may.be had fromt | o ng_descripti iven by
woy ot exdnpis rACRUAR AR B3 4 Aok b T RS Wl
[0019] Fi grureniidsbownad MDEXBsrations mawbe etoppsd 60 ARUPDRAtdndAr-ySHsEiem i n

whi ch uplink transm.ssions are hand| 1ged USiCbEl?t a single carrier and downl i nk

transni ssiPHEIaee "Hihdieathvaisahehanmet fapliae. i mast ke Conpigret oRipgAERPB shows

an exanpl @affie,AnWt hes £ 5By SOAHAL FAlLRIBIRKSA SO MEUi Gl R it [, @Rs M SSions
are handl ed using nulti p?le carriers and downlink transm ssions are handl ed

usi ng nul Espiceatedmithaths anfpld@2atrii, gpliek (@nsmasssoneandeli-dpil éragfsmassiamct i onal
bl ock di agr amtof a V\7I'§U and e-B that reside in the wirel ess

conmuni catPoif %%?St%%s prpﬁflaﬂra qaél,ﬂestOZZ] Figure I D shows additional
details of a processor in the WIRU of Figure 1C, and [0023] Figures 2, 3,
4A and 4B are flow charts of ﬁrocedures for initiatin dual - carrier

oper at i on [eNd 1 noni t or i ndRIE E'SQMPE.IOMQ%?@@@AW[I@] DETAI LED
CEsces T QL O25), My g gal B o KOO DBt f o
equi pnent description, given by way of example in conjunction with the accompanying
drawings wherein:
[0019] Figure 1A shows an example of a wireless communication system in
which uplink transmissions are handled using a single carrier and downlink
transmissions are handled using multiple carriers;
[0020] Figure 1B shows an example of a wireless communication system in
which uplink transmissions are handled using multiple carriers and downlink
transmissions are handled using multiple carriers;
[0021] Figure 1C shows an example of a functional block diagram of a
WTRU and Node-B that reside in the wireless communication system of Figure
1B;
[0022] Figure 1D shows additional details of a processor in the WTRU of
Figure 1C; and
[0023] Figures 2, 3, 4A and 4B are flow charts of procedures for initiating a

dual-carrier operation and monitoring the carriers.
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(UE), a nobile station, a fixed or nobile subscriber unit, a pager, a

cel lul ar tel ephone, a personal digital assistant (PDA), a conputer, or any
ot her typ®oabiodssi2ee capabl e of operating in a wrel esspemaiscamoeaszo [ 0026]
When referred tohereafter, the term nol ogy "base station” includes but is
not limted to a Node-B, a site controller, an access point (AP), or any
other type of interfacing device capable of operating in a wireless
environnment. [0027] The network nay assign at |east one downlink and/or at

| east one uplink carrier as an anchor downlink carrier and an anchor uplink
carrier, ctively. I'n nmultis i | WIRU nmay be confi gured
to operaté&ﬁﬁﬁh two or nore ca?¥$§$gﬂgé[gﬁgﬁQﬁgﬁgpfed to as frequencies or
cel | s. Eag¢toad] theswhear riefeisednytonaleredftst,i nelie Chamadiobigyst fwiselagd | ogi cal
association with the network and the WIRU, and the operating frequencies
may be gr dtpssanifsererver it 8 1R adndnderohutos N9t limifs 0 Hpdreaudprgent

suppl errenté@@y, LTmSRROAIBOY, GHiHdCr mdBNEIsNBlLHer (18 4 BRBLNG Qgigsy " anchor

carrier"” and "primary carrier™, and "supplenentary carrier” and "secondary

carrier", teliebhonye auswdonal tdagittaargssdnity(PDes pecmipnedry or hhy pthree tybanf t wo
carriers %{e.confhﬁurgd thﬁ WRU na%_contain nor.e than one primary carrier
and/ or o€ FREAPDRE OS5 BRGA 359“8&7? 5F?§3YWQ%%p%nbodinents descri bed herein
are appli ¢adiied and Waenbefeerddabtieetdler] fheserBiRiayi"bsseadatied lincla@ss exanpl e,
t he anchor carrier may be defined as the carrier for carrying a specific

set of cofitt & Nt et oNOfBP. ABWAFIHKI RS AMRecerpPRIRT S¥DotANY Yk ar ri er
that is n@%y@éﬁh%@&iﬁ&d@x@o@@&d&%% SOk Slind Y a Ry de SURRLOTRIMRI Y carrier.

Al ternati the network nmay not assign an anchor carrier and no
priority, [0 er encEhe netvdekandyt astigai atleanlyorredginlerk aod/angt bewnbnak or
[ tﬁrns "anchor carrier"”
nlink ca

|1 nk . . Herei ft th Cpri -5-
1189059- 10RITkearTicr s Ky ARghor e PHeSEng 2% paghor uplipl peite? | P07

carrier", ragectisgd. i I @uhangeapyrdtedieh WTRU 680 ¥e shieased & bpdratd y, the

ternms "supplenentary carrier”, "secondary carrier”, "uplink carrier 2",

"second carith Byo or mave caxrigrig also referred toas frequencies or cells. Each of these
carriers may have distinct characteristics and logical association with the
network and the WTRU, and the operating frequencies may be grouped and
referred to as anchor or primary carrier, and supplementary or secondary carrier.
Hereinafter, the terminologies “anchor carrier” and “primary carrier’, and
“supplementary carrier” and “secondary carrier’, will be used interchangeably,
respectively. If more than two carriers are configured the WTRU may contain
more than one primary carrier and/or more than one secondary carrier(s). The
embodiments described herein are applicable and can be extended to these
scenarios as well. For example, the anchor carrier may be defined as the carrier
for carrying a specific set of control information for downlink/uplink
transmissions. Any carrier that is not assigned as an anchor carrier may be a
supplementary carrier. Alternatively, the network may not assign an anchor
carrier and no priority, preference, or default status may be given to any

downlink or uplink carriers. Hereinafter, the terms “anchor carrier”’ , “primar
bl bl
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uplink carrier” are also used interchangeably herein. For nmulti-carrier
operation nore than one supplenentary carriers or secondary carriers my
exi st. [O808p1okisgizre | A shows an exanple of a wirel ess ecmmspéloaLi3on system
10 in which uplink transm ssions are handl ed using a single carrier 15 and
downl i nk transm ssions are handled using nultiple carriers 20. The w rel ess
communi cation system 10 includes a plurality of WIRUs 25, a Node-B 30, a
controlling radio network controller (CRNC) 35, a serving radi o network
cont r ol | ecaSRNCjupdhk eardiea 1Eoersheammrk a8l "fise uNbdk-BrEer"aate thed CRNC 35
may collectjively be referred to as.the ULIRAN. 2 As. sho in Figure |A
The Wirus iVl Gl on PR (R Notte 287 S5 iR gy

conmmuni catchfflerti tdcdliar CRNGIES, antinkherSRNC"4 0secdhd baugh" t AMeteiRUs 25,
one Node-B 30, one CRNC 35, and one SRNC 40 are shown in Figure |A it
shoul d be UWpHRkga¥Per a5slse brast Ittt brnasrbl hearias Fon Rl crBRe T may be

| ncl uded it MRaitlohe LaRRIRIMMA Gatib Al Bl R QarhiA03)y Bligtir e 1B shows an

exanple of a wireless comunications system50"in which uplin
transm ssilt8]lar e hbigdretA ekiwmgametampleof & aiirdless sors 51 uamicht wowstienk10

transm ssi.onshla e aqgl %‘d us. ng rrulrt i]EI e 1c$r ri.ers 60. 1Them\{vi r%esﬂs
comuni catt oh §bs‘t1% JrNER EEREs 215 WS yisgee wrgle 60Y BB 150, a
CRNC 155, datvnBnNGrdféhmizBidna a¢® handRdWike hafitipltherNedes® THO wainelesdie CRNC

155 may col |l ectively be referred to as_the UTRAN. [0031] As shown in Figure
I B, the WrROEUWBEAtGEsYsieRoHinaledas drlweity chdV NoHe-28, asodski ¢h a s in
comruni cat.j i 1,0 CRNG L5 W: 6 . . RUs 100,
one Node- téb%(%mngnéé&clgmc 155]:51;l %ﬁgﬂglﬁgh@mc 163(]35’ gares%hggmu&ﬁ@h& '%fegﬁ?%m B, it
shoul d be cootreldert (BRNGN0, codizi cvat netwak 456-THS605 B-30nmndthesSRNGB MW r ed

i gur e 10 @GRl Bar i 8e i B5TiRER The Wi 100 and the oo
[0029] As shown in Figure 1A, the WTRUs 25 are in communication with
the Node-B 30, which is in communication with the CRNC 35 and the SRNC 40.
Although three WTRUs 25, one Node-B 30, one CRNC 35, and one SRNC 40 are
shown in Figure 1A, it should be noted that any combination of wireless and
wired devices may be included in the wireless communication system 10.
[0030] Figure 1B shows an example of a wireless communications system
50 in which uplink transmissions are handled using multiple carriers 55 and
downlink transmissions are handled using multiple carriers 60. The wireless
communication system 50 includes a plurality of WTRUs 100, a Node-B 150, a
CRNC 155, an SRNC 160 and a core network 165. The Node-B 150 and the
CRNC 155 may collectively be referred to as the UTRAN.

[0031] As shown in Figure 1B, the WTRUs 100 are in communication with
the Node-B 150, which is in communication with the CRNC 155 and the SRNC
160. Although three WTRUs 100, one Node-B 150, one CRNC 155, and one
SRNC 160 are shown in Figure 1B, it should be noted that any combination of
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Node-B 150 of the w rel ess comunication system 50 of Figure IB. As shown
in Figure 1C, the WIRU 100 is in comrunication with the Node-B 150, and
bot h are wonbiogssxd to performa nmet hod wherein uplink Pcanseweese from
the WIRU 100 are transmitted to the Node-B 150 using mnultiple uplink
carriers 65, and downlink transm ssions are handled using nultiple carriers
70. The WIRU 100 i ncl udes an antenna 105, a receiver 110, a transmtter
115, a processor 120, a nenory 122, and ot her conponents (not shown) that
may be fouvieless and yiredldeWERUmaFhbe dancladad in0henwirelens lcoganunipdtioral i ty of
antenna el enents, or a plurality of antennas may be included in the WIRU
100. The r’%?ng%ny (1‘22 is provided to store software including operating

system ando@g! i cat Figase 1THe afuoaestdblotR Aidgapt OMhdeUTRY peo hod the al one or
in association with software and/or any one or_nore of the conponents, a

met hod of st aP Algthgpyirelrst GoanaHpicalBR 8y e hefitigwreel Biphs sROEAHY | er s.

The recei g4, L1 aid WiRU {@PSThibfimdriea @S with HRMVLMY. Bats08ndMobth t he
processor 120. The receiver 110 and the transmtter 115 are capabl e of

r ecei vi ng aaadonfigmedi tot perforone wetmst wheagini wrlinks trausmasronss frpm the

Al ternati | tiple recei,yer.,s -and/ gr |tiple, trransmiters be
Mot ot VBl R e S RRE BT B P Thk kSRR DY both e
recei ver hhd danclinkerdismssivht efe Hakbllédudiag nhltiplecatrFierd 70 M@ WTRON and

reception of w.reless data. (11;0033] ~The Node-B 150 i ncludes an antenna 155,
a recei vert09 decludesianandaning 195, pgsceiverdrlfcagapmitter 119, abkeseysor 220 aand ot her

conponent §,(Agt, £30WRY AL cohnRELS @UPShdwhanhY RLe RARE is bfaa} The

' g
ant enna 155 nay mc?ﬁlﬁge a plurality of anternna eP{emants or a pPura ity of

ant ennas MaYRbe Thelardeana A0% meaNowgudd: a5@urdlite afenrseynd eRmentproovd ded to
170 1 s pr ourags £feBoRM: E5EE MR T TR B b e gty SN
sof twar e gaeNiaed 86 %td28&oftivai®iecladinkhd e PO ReREH ard ApbhedioMierehd upl i nk
transm ssions fromthe WIRU 100 are ) o )

processor 120 is provided to perform, alone or in association with software and/or

any one or more of the components, a method of performing uplink transmissions

with multiple uplink carriers. The receiver 110 and the transmitter 115 are in

communication with the processor 120. The receiver 110 and the transmitter 115

are capable of receiving and transmitting one or more carriers simultaneously.

Alternatively, multiple receivers and/or multiple transmitters may be included in

the WTRU 100. The antenna 105 is in communication with both the receiver 110

and the transmitter 115 to facilitate the transmission and reception of wireless

data.

[0033] The Node-B 150 includes an antenna 155, a receiver 160, a

transmitter 165, a processor 170, a memory 172, and other components (not

shown) that may be found in a typical base station. The antenna 155 may

include a plurality of antenna elements or a plurality of antennas may be

included in the Node-B 150. The memory 172 is provided to store software

including operating system and applications. The processor 170 is provided to
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transmtted to the Node-B 150 using multiple uplink carriers in accordance
w th enbodi nents di scl osed bel ow. The receiver 160 and the transmtter 165
are in conouenioom®sizon wi th the processor 170. The recei vecTasoiane3he
transmtter 165 are capable of receiving and transmtting one or nore
carriers simultaneously. Alternatively, multiple receivers and/or multiple
transmtters may be included in the Node-B 150. The antenna 155 is in
comuni cation with both the receiver 160 and the transmtter 165 to
facilitat @erfoent plonenirsivi associntion ecitipspwans anilioelaegsoratramof@0B4lje Fi gur e

I D sh dd d f h 120 As sh
RO HRpbL AR o B8k Ba b fuRCERRS ekl (0l diE WERD 100,40 ShOn

tinmers 12%anshdbd to the NdZSHE 1@Dd1s&1g)1hulb@{])1b h}bhﬁf{ c&aikIt @i SccbBlince ¥3€2, 1303
1304, ..., 130N [0035] In_one scenario, carrier (i.e., dual-cell)
or multi- @amigperﬁs dasclosgdbejovg el hy r‘%?ﬁéﬁeétlﬁg ﬁnﬁ§hﬁé¥3¥r§m+é§§r iLA5 Bt 1! t he

upl i nk (Ul m@thiDltioM J1ih @Hé bfo%&op @I TR! rcPQVE! 160N Bk t} RRT RS Db

carrier is associated wt carrier, and the physical channel (e.g.,
F- DPCH) ofare hamhllLOEmcewmg alsd M@mlﬁtr@onﬂ athmptrecagoiety simdtrneebly(e. g :

DPCCH) of e _corres UL car not her r

dual - bar + AUFEBS IR ORE s s E e S i Eps PSS SRR g o

| east one thb Node!B €50.t Mak dn$ermat 1@5550@11 @h@duchtion val;h BaﬁH u@rreﬁmeﬂoower
control pur oses Thus, the physical channel (e.g i S not

transni t t d§03nd iy tragspyiger 1@%@975%#%?%%@ FH@HE?E%W §Hﬁﬁ%em#%éﬁur es

[ 0038] va@l 1&%(&%9an guration nessage causes the WIRU 100 to be in
CELL_DCH, ere dedicated channels are established and maintained to
facilitat éo(ﬁﬂeidll cat e&guwni@wshms addyuonaheﬂepmtwoﬁﬁse pleeWHRU 2000 vhe h a new

oy 11000800 RO AranaVaRy Efur SR BrEhseeRarn Eio- BELTH r 3l ol ocedur o,
Two physi (p@&déiﬁﬁd(tah@& 1oBanesel, . es2aklhhd Arittal Ry Of QAWML SS 1138Y, 11362,9305 ormed by
the VIRU 1304, ..., 130n.

[0035] In one scenario, a dual-carrier (i.e., dual-cell) or multi-carrier (i.e.,

multi-cell) operation is performed in both the uplink (UL) and DL with multiple

parallel power control loops. Each DL carrier is associated with a UL carrier,

and the physical channel (e.g., F-DPCH) of this DL carrier is associated with the

control channel (e.g., DPCCH) of the corresponding UL carrier.

[0036] In another scenario, a dual-carrier or multi-carrier operation is

performed in the DL, using at least one DL carrier that is not associated with a

UL carrier for power control purposes. Thus, the physical channel (e.g., F-DPCH)

is not transmitted by a DL carrier.

[0037] Radio link Establishment Procedures

[0038] If an RRC configuration message causes the WTRU 100 to be in

CELL_DCH, (where dedicated channels are established and maintained to

facilitate dedicated communications), and provides the WTRU 100 with a new

physical channel configuration for a dual-carrier operation, the WTRU 100 may
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100. Thus, one such procedure is performed for each carrier individually.
[0039] In accordance with one nethod, the counters 130 are nuintai ned
separ at elwof2oro/882h carrier, (i.e., an anchor carrier amrdTAISSuppPEBLENt ary
carrier). A separate tiner 125 (e.g., T312) is initiated for each of the
carriers when the correspondi ng physi cal channel establishnent procedure is
initiated for the corresponding carrier. At |east one counter 130 in the
WIRU 100 determ nes whet her a predefined nunber (e.g., N312) of in-synch

i ndi cat i ongitia¢e @i Mutidal deticatasy chianingt estabhsloment prochdsrebeEwormdasiset t o

det erm ne et her t he physi I ded| cat ed chann i If the
timer 125d%ﬁ 8&’ ePS%ﬁkﬁ ntpmm gﬁ??cu? egﬁ%£% eﬁ%EQ%'Rp?g}g before
t he physi qab. d&ﬂuscaiee@chhﬁﬂ&ﬁlurb $s @éﬂf@tﬁhdtﬁﬂwdacﬁ berrAF RbBiLQhatlgnsi ders this
as a physical dedi cated channel, establishpent failure for the partjcular
carrier. THSUTRU 1B0aG¢RYaRSE VR OBE Estiprbiiae PRy sTE AP0 akamtdntaiRtd ure” as

soon as ong afat&g%m%rcﬁlcsfﬁerf lcl S Hohbf c1PHRaBRRILBE Rl BfoRr Ocedur e,
AIternatlve may consi der a "physical channel” failure" if

the proc ed’umoaﬁfaiel gmen 12hde.andi¥dR) mamitiated few eachi ¢f tfnh@asn@tpsl whenthly y

carrier succeeds t he Si€ d, channel establi 0

oo 2 PESESilng pRIYRYE Bl SR P SE5 Ao RiF PR URIER Fo Pt | o
operati on caﬂdsmnﬁg)&aﬁgart e leastr drer ®unidiel AMRUhEOW TIRU tiDatdeteramideal carri er
operation (205). The W %B:nltlate dual -carri er, operations_foll ow ng

one or noreheiR# § Bretdeflﬁaii aapihsée-By NHe) lengiyngh indicgfionsrepeige®tensi gnal i ng
or an HS- %%gf‘ la%r' é’ef'?:h' QBrilf qll%rs )beef%‘fﬂeécsﬁe tﬂo”?étel]igﬁie &Vﬁeﬂier tﬂ%msicgl the WIRU

100 is initiated for an anchor carrier g., upon the reception of
an expli C|dtedlcachdcdtarm&1sb@lretMabiE&mdr Kf tlmotmmmdl%we@t, %31121) eepices &at cor

000 1 s 1 nPEraraEr oL T s e T ey T e s e e fane Wohaihete”

receptionthé VTREXPH0 coisideidithal hon Ihyystdae d@@icmwkehmbl es@bliyh@atnan _
i ndi cated or predefined activation -9- 1189059-1tine). A first counter 130

in the WrRlwmofor sthgsearticslaroearrisr- + Hee AVFBLF 169 maw yieelare a complete

“physical channel failure” as soon as one of the carriers fails, or if both carriers
fail this procedure. Alternatively, the WTRU 100 may consider a “physical
channel failure” if the procedure fails on the anchor carrier, even if the
supplementary carrier succeeds the physical dedicated channel establishment.
[0040] Figure 2 is a flow chart of a procedure 200 for initiating a dual-
carrier operation and monitoring the carriers. The WTRU 100 initiates a dual-
carrier operation (205). The WTRU may initiate dual-carrier operations
following one or more explicit indications by the network, (e.g., using RRC
signaling or an HS-SCCH activation order). A first timer 1251 (e.g., T312) in the
WTRU 100 is initiated for an anchor carrier (210), (e.g., upon the reception of an
explicit indication by the network, optionally at an indicated or predefined
activation time). A second timer 1259 (e.g., T312) in the WTRU 100 is initiated
for a supplementary carrier (215), (e.g., upon the reception of an explicit

indication by the network, optionally at an indicated or predefined activation

9.
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i ndi cations for the anchor carrier (220). A second counter 1302 in the WIRU
100 is used to nonitor the nunmber of in- synch indications for the

suppl enenwarygioossper (225). A determ nation is then nageTaIS30WO228D€t her or
not either of the first 125i tiner or the second tiner 1252 expires before
a predefined nunber of in-synch indications (e.g., N312) was reached, as
determ ned by the first and second counters 130 in 1302 (230). The

predefi ned nunber of in-synch indications nay be the sane or different for
each of th@n@aﬁrﬁi@fcsountﬁr ﬂ%ipfcle@mfﬁédoﬁmdt@indnmtosyhmhumhdmfa'ni ons was
not reached, .a. nnel failure de ared rt 23 and the
WrRU 100 50850 B PEABR RS o b He2ehr & SRt EERRKE 5ol e

physi cal (Wi'aRnJeImtD aslwea anehobik | theesumpbi RR ihfsynsimisgicationd férhehearri er
that has a ph])éSI cal channel es;gbl i shed (240). If the predefined nunber of
i n-synch iSHEPEERANGHY GRESCT @aehed detene e RRRIRR SiRenmpde aafo whathes 08ROt hannel

i s consi defgdy gstad ksies 111{1&0041"]1‘,1’16 L8030 tﬁhéﬁmtﬁpﬁ)@s\’@éf&&la SRabAgld

establ i shment nethod, the W may start a tinmer 5 (e.qg., T312) upon
the initi aningrerof imssoc mdaramoes (@Eyé‘i&ﬂ@b vwelsanadiedess dbﬂewsimxﬂhby preocedur e
foll ow ng . eception of one o r ci-t indications t.he network, and
wai t 7 or dUEraRLyfRed et Ak B e PR G b AR 508 T om any
of the cafndieaSend imdyhbs thei tehié 0 disfefarltf for| @@hf 6 tlanya@iershelft vge
carriers, the WIRU 100 stops the tjmer 125 and resets it. The physjcal

dedi cat ed pé%ﬁfﬂ@risnw@rtqﬁéﬁ %ﬁs}r@é@éwnééff%mqtgﬁ@@eéna@8&?&0&Chtaﬁl@eb arriers.
The tinmer fe'h TBY Qﬁreﬁt/ BBﬂQd% rﬁﬁﬁ@he‘\i]Tﬁlﬁ%{%tgfé?l s ﬂfafn ﬁuéé?(ﬁp 100

determines that the anc carrier receives a pre e.g.,
N312) of |on-thy n@ﬂrlerraﬂas@aaued wath thenphyasyoat charawdl fétlhE'e phﬂsbn‘ahuemmludi ed

b ocedur e TGS TGRoR ATt AP du e spuTi o iRt oF PR he
carriers. pro@ANERMW I dfiihisghas idliehtaisarsd @racaaﬁ,rtaé idoWwn{id@Physaf i r st

timer 125i ((i , T312? in the WIRU 100 is -10-
dedicafed channel is considered established.

[0041] In an alternate physical channel establishment method, the WTRU
100 may start a timer 125 (e.g., T312) upon the initiation of a dual-carrier
physical channel establishment procedure following reception of one or more
explicit indications by the network, and wait for a predefined number (e.g., N312)
of in-synch indications from any of the carriers. If this criterion is fulfilled for any
of the two carriers, the WTRU 100 stops the timer 125 and resets it. The
physical dedicated channels are then considered established on both of the
carriers. The timer 125 may be stopped and reset if a counter 130 in the WTRU
100 determines that the anchor carrier receives a predefined number (e.g., N312)
of in-synch indications from layerl and the physical dedicated channels are
considered established.

[0042] Figure 3 is a flow chart for a procedure 300 for initiating a dual-
carrier operation and monitoring the carriers. The WTRU 100 initiates a dual-

carrier operation (305). A first timer 125; (e.g., T312) in the WTRU 100 is

-10-
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1189059-1linitiated for an anchor carrier (310). A second timer 1252 (e.g.,
T312) in the WIRU 100 is initiated for a supplenentary carrier (315). A
first cowwbDen101B&329i n the WIRU 100 is used to nonitor tReTRUSIO0223R0 1 N-
synch indications for the anchor carrier (320). A second counter 1302in the
WRU 100 is used to nonitor the nunber of in- synch indications for the
suppl enentary carrier (325). Then, a determ nation is nmade as to whet her or
not a predefined nunber of in- synch indications (e.g., N312) counted by

ei t her of inttetéd fataxonsharcarger (310)t he ssemdndmeoUidberfe.43031%s tlached
before th | 251..11 and the second t. 252. expired espectively
(330) ¢ 11 B U triErb il o Ao b RS R E SRR ek R S bR 0RBECC! he

first tinmthe MBRUan@ ihassleeomdnitoielie hdhbealo it opdethddadione et tfe335) . | f
t he predefined nunber_ of in-synch indications was not reached, a physical

channel f &PFhterarsecOar e dre@dsrrater (134e, thaniT tHel RirUSQOt BPBIST upl i nk
Lransm sSkAD AR SR InAeAGH AL DILREBRY BLeRY ($RANMRLL T | Ure

and continues uplink transm ssion on the carrier that has a physical
channel estetdyishion (B8aB)de s0@48hether ar ut vepdeflinednebee [of cowymedi cat i ons

umMr .1 h fi. \WIRU 100
Past - ver LAY o BpeAr b sy AP RE R o u e Deticeend & i gn

| evel , whepupRsti3uewhé rerhb®Befose Elanfitguredtihesr fEhenkt@ibdimsnghe-carrier
operations upon initiatjion of the physical channel establishnment procedure,
the WIRU eabred.gesrectizpiviR3Q)r dhidwinssddiadivaheaobiysdiel WderoRssyasfter a

certain pepl 0 B, i | ] channel
CErcii o PRI P e s, 40108 e Ll L Al bl cPones

100 st ops (B83Di nK theapsde8sédnuarcr odnnisyoels indisgiohs omis zatti waclpedcedur e

et abl | Sha Tk SRR dt e clshenkatosfed Bl FeaiRyaRo Sovs

oper at i Onsiplip@skav@hishios dhithe cABYe e s6@atddgMtREhé phyhedlthaansl faflere
i ndependently. Thus, the WIRU 100 may start transnission on both uPI i nk

carri ers WREFopHEUphysliak trasanissios dncharmasrice shathhdsshpBpsicalschanne
established (345).

[0043] In a universal mobile telecommunications system (UMTS), the
network may configure the WTRU 100 to use "post-verification" to expedite
physical channel establishment. At a high level, when post-verification is
configured for conventional single-carrier operations upon initiation of the
physical channel establishment procedure, the WTRU 100 starts uplink
transmission immediately and verifies, after a certain period of time, (e.g., 40
ms), the quality of the downlink channel (DPCCH or F-DPCH). If the reported
quality is below a threshold, the WTRU 100 stops uplink transmission and
continues a synchronization procedure normally. The, the WTRU 100 waits for
the downlink channel to be established to resume uplink transmission.

[0044] In dual-carrier operations, post-verification may be configured for
both carriers independently. Thus, the WTRU 100 may start transmission on

both uplink carriers when the physical dedicated channel establishment is
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-11- 1189059-1linitiated by the WIRU 100 on any of the two carriers.

Al ternatively, postverification nay be allowed on the anchor carrier, in
whi ch caswothw/assaasm ssion on the uplink is initiated ®@aTtuseolaoeisor
carrier, if post-verification is configured. The WIRU 100 nay initiate
uplink transm ssion on the supplementary carrier if the physical dedicated
channel establishnment criterion is considered successful on the

suppl ementary carrier or on both carriers. Qtherw se, the WIRU 100 turns

i ts transmitiaéed byFhef WTEAd 106rmi dey of tthattwoostrriges. | Allleanatovely.apéséd. The
W'RU 100 dol(;\,1i not trans '1t o tttlﬁ,\ Urll_ha]rf\d ra}/vaiitns }pli&lgher tha?‘/rern IcI)lrider s, (e.g.,
an i ndi catVFonC‘(flth%rf TEREFomAFT Ak peh §TCAFMEEE At &G ChanAg I e Ubl i shed),
bef or e r esurthea@pUipk idinitisRdSH s iaathor A845Y, ifuee varifibatsdrcidlcongineds ed
channel establishnment failure is detected on one of the carriers while the
ot her car riterVIE 8L Hikmag padateupdiRket rananisaipgiogdhe guenlemeatary sayiant

est abl i shef, Phﬁ;ﬁcmulc%@&i et 08 ablisthasFiesibARs Odhsi 8 ed hdpdsrgarrier,

shut offits transmtter 115, and consi der post-veri fl‘catl on failed on this
carrier, (Enfthappibptanidgpry fO0%HE]or rebMRRIGr1i00s. n@yhergee, ¢batWhRE 100

transm ssi,on/ recepti on,on e carrni er which has the.physical., dedjcat ed

Chanel e S RSBl 218 off ApfleBhallthatd b IS RO Bt OhEE T R o
the physi GaTRUeicdiee dottianpelt @sthalill, shaantitkaligled 19reroneesf (etdearcarriers.
The WIRU 100 may report a successful reconfiguration procedure i.e., RRC

r econf i guiBicRHOE bl the sopadindgdysicabdedisptedichanmglds pateblighedn)elBee ext ended

t oi ndi cat %eétﬂﬂfn&‘%ﬂlﬂ{ YLBsREGHr ed on one of the carriers, or that a
failure occurred on the anchor carrier. Alternatively, a new RRC nessage

may be defl00ved to iQdecaplkyscdl dedivated chaodealesthbdishiRt o rereylesehetl a
ressur o), Lengl LBl ORGSR, AUED AL Bl LI O S GRRORY AR Pr PR
ext ended tqedic@Rrdhahfal estalglishat/ tHWTRIU 880 mby seop, UL Bainshiissisupptienent ary
carrier failed, or the anchor carrier, or both). The "failure .
failed carrier, shut off its transmitter 115, and consider post-verification failed on
this carrier, (if applicable).
[0046] The WTRU 100 may also continue transmission/reception on the
carrier which has the physical dedicated channel established, or send an RRC
message indicating to the network that the physical dedicated channel
establishment failed on one of the carriers. The WTRU 100 may report a
successful reconfiguration procedure, (i.e., RRC reconfiguration complete
message). However, the RRC message may be extended to indicate that a failure
occurred on one of the carriers, or that a failure occurred on the anchor carrier.
Alternatively, a new RRC message may be defined to indicate a failure.
[0047] The WTRU 100 may send a measurement report that indicates such
a failure, or respond with an RRC reconfiguration failure message. The failure
message, however, may be extended to report that one carrier failed, (i.e., that
the supplementary carrier failed, or the anchor carrier, or both). The “failure

cause” may be extended to a supplementary physical channel failure, an anchor
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cause" may be extended to a suppl enentary physical channel failure, an
anchor -12- 1189059- 1physi cal channel failure, or just a total physical
channel faDl20r0a883Bhe WIRU 100 may report a speci al val uecofusaoioaaine!
quality indicator (CQ) to indicate a channel failure to the network, or
refrain fromreporting a CQ, (i.e., the CQ is discontinuous transm ssion
(DTX)-ed). Alternatively, a layer 2 (L2) nessage nmay be used. Once a
failure is reported to the network, the WIRU 100 may continue with single
carrier om@waitcaknhaonekﬂafeluswmMfaabtedahmieal chﬁheel\ﬁweldiheﬁvﬁﬁ’lﬁlk@ stop any

reception/transm ssi on dur nd r qn as t he
b ocdur o T PSR FReRT RERUN L Shrh O RERED AR RR O 1A RERRTY.
[ 0048] As cﬁuﬁﬁﬁﬁhiluresm&hbfmeadorkf or ralfanglfﬁnﬁ aépsdremg@p@Qat(i entheoﬂQe i@
physical channel failure occurs, the W may revert back to its

previ ous MPEHF%%%WS%\%@O@TX? 8f)- é&férn?&%\feﬂy Srlayier &) BiessagsdrairRU 100

may conti My sgiNGhee & Millrglis fh%%ﬁ't@@h@ﬁeﬁwﬁb@ksﬂh%ﬁﬁ@ﬁf[ﬂioﬁl%gb&{uﬁ&@n i f one
carrier's physical dedicated channel establishnent fail

speci fi caWith single daerianeprnrticapnithe swhy@tfdaiamh]an’ﬁeé WS @D stayerdso succeeds

dth d tablish t f t he WIRU
o cont 1 SR Fecf PR B R ST e G PARE B Seph TRy ritf s Bops S condary

carrier phisbeskdarafaile] ores4ia b @hase;ﬂimtsmme@ﬁ fagid thbaedi@iRor carrier
physi cal channel establishnment fails, the WIRU may caonti nue operatjons on
the second®4plcarri@s CWreRUYFPyRdte wmglﬂ?érra%wa‘a% ad\Gp gIbyelehr v

carriers fg hhneﬁh Gl o&gfé C?x{eediif"?ﬁ@ng%b ﬁﬁa&aﬁ’éx}eﬁ‘%’&f« td B \Mﬁg odP0 may

decl are a physi ca channel "failure an ort the failure on
failure nessfgeatibocblogiengt, for duaé caiiRly ob@ﬂatlmythdq‘é’ﬂ?ﬂléﬂz@@ may@omﬁnml&)l d
configuratio terna

channal ST EVBURTRerBTLOBERY R ssiih GHEF 4T Bdl CTh TR QB o ¢ he
WRU 100 repicacdd &iafinebesthbliihifestSelsWMMsR detificaRy, it ehs ahdidredrnbysi cal
dedi cat ed channel establishnent. [0051] Radio Link Monitoring Wth Miltiple
Power Contplhgplcgloglﬁsnnel establishment succeeds and the secondary carrier physical

channel establishment fails, the WTRU may continue operations on the anchor

carrier. Similarly, if the secondary carrier physical channel establishment

succeeds and the anchor carrier physical channel establishment fails, the WTRU

may continue operations on the secondary carrier.

[0049] Where both the anchor and supplementary carriers fail physical

dedicated channel establishment, the WT'RU 100 may declare a physical channel

failure and report the failure on the RRC failure message. Accordingly, the

WTRU 100 may then revert to the old configuration.

[0050] Alternatively, the WTRU 100 may declare physical channel failure

even if one of the carriers failed. In this scenario, the WTRU 100 may act similar

to the case where both carriers failed physical dedicated channel establishment.

[0051] Radio Link Monitoring With Multiple Power Control Loops
[0052] In the case where there are multiple parallel power control loops,

(i.e., more than one pair of F-DPCH and DPCCH channels exchanging transmit
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[0052] In the case where there are nultiple parallel power control |oops,
(i.e., nore than one pair of F-DPCH and DPCCH channel s exchanging transmt
-13- 11899620tpss®p control (TPC) comrmands), the WIRU 1@0Trmsgotomespendent |y
nmonitor the quality of the DL F-DPCH channel on each cell. Thus, the

physi cal |ayer reports in-synch and out-of-synch indications to higher

| ayers (e.g., the RRC | ayer) independently for each carrier. The criterion
for reporting in-synch and out-ofsynch though remains the sanme as for

si ngl e camoiver copesldTPEhcommaadklottyy WERY é%hwﬁudm(emi@)ltlsymném théere is
no power cont 0 e V\7I'R 100 0 dent |. nitor e

qual 11y ofttastroiabf Bl P rCHERita o el TR R AR ER R Pt
(PDCCH) i sndesadedd (OWF3neh ﬁﬁ@b@ﬂi&n@%hﬁéﬂdﬂl’&ay@& @xd.sthd BRPIHeessi ng the
i n-synch and out of S\S(%]ch i ndi cations at higher |ayers and_the, actions taken

by the WrReslersgdendpiorjeach cargerwig pierion doareReEing el asoutednf i gur ed
to count QuhaPhRRENLRGLSAld OBRe 2DEy gﬁngxraaﬂlém&beczgﬁwnﬁn adSnRlrln as

timers 1257 are maintained for each carrier. The W 00 may separately
det er mi ne emhlelttlloer(LfFﬂi‘éﬁEstem, thetieds inpbrpewkeaiconfrel loop but tide“eRUll@E) npgy usi ng
the respective ters

nd tlrrer 12 ertal each caryier. As
such, o’ 4eRehll Fhiptos (B ek Bt 6 PR FORE Lith FEGNEAT
recei vi ng dadpaededdnted charig (PDE.CH), 1slﬂéa&j)edof out - of -synch i ndications for
this carrier, and radio link failure is determned if the tinmer 125 expires

before a pY&HRfi nedDHispRl Possihglitienerish fop processipaéhe imammchanshautgie
received. %ﬂl 3 1&é%§)n9 t?qfﬂgletru%sla%é tﬂ@c%cﬁg'ﬁs %H%rysthgfw*rg y(ggh and

out - of sync I cations e the sane
carriers, [@B54;}aybe Tohi thi SVER. 1q00955]raﬂé|cgum1@ss 130, eordighBed toaoent twedt her, i s

aflowchart for,.a procedure 400 for rmnltor1 1 he g?ériers.d ring a
dual - car r PSPPI REPBR A THESHRERHICRROT, 23 B! ﬁﬁ%n?rﬁ At S8 Honi t or ed
for an anghQfachadafric! THSWIRE 100 hidy sepatiitelfy db&Dmind@hpthet Higeriilalio Of

out-of-sync _indications is nonitored for a

link failure on either carrier by using the respective counters 130 and timers 125
pertaining to each carrier. As such, on a given carrier, a timer 125 (e.g., T313) is
started upon receiving a predefined number (e.g., N313) of out-of-synch
indications for this carrier, and radio link failure is determined if the timer 125
expires before a predefined number (e.g., N315) of in-synch indications are
received. The values of the timer 125 and the numbers of in-synch and out-of-
synch indications (e.g., N313, N315) may be the same for both carriers, or may be
different.

[0055] Figures 4A and 4B, taken together, is a flow chart for a procedure
400 for monitoring the carriers during a dual-carrier operation. The number of
out-of-sync indications is monitored for an anchor carrier using a first counter
130:1 (405). The number of out-of-sync indications is monitored for a
supplementary carrier using a second counter 1302 (410). A first timer 125, (e.g.,
T313 for UMTS or T310 for LTE) is initiated on a condition that a first
predefined number of out-of-synch indications (e.g., N313 for UMTS or N310 for
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suppl ementary carrier using a second counter 1302 (410). Afirst tinmer 125i
(e.g., T313 for UMIS or T310 for LTE) is initiated on a condition that a
first preasoef2zoradsizanber of out-of-synch indications (e.@CI/uS2@8/082320 UMIS or
N310 for -14- 1189059-1LTE) is reached for the anchor carrier as determ ned
by the first counter 130 (415). A second tinmer 1252 (e.g., T313 for UMIS
or T310 for LTE) is initiated on a condition that a second predefined
nunber of out-of- synch indications is reached for the suppl enmentary
carrier ad/Totieraiahed by thehandwe sadigoamdetermBod(B20e. fiyst kpwater daot er

1303in th RY 100 i s _us t it u f Jd-synch. .indj cations
for the a ‘(L:]r\%r Rcséaf?ril%ﬁm(eﬁgg)a% <C()3/75"f0 1@?@%?8%?%%“%@?%@%% Yb is used
to nonitom theliticmiiant of séddnd SHredbfihdidnaatbeonsd fudrofishacls upgicetivm & y
carrier (430). [0056] A determnation is then made as to whether or not a

pr edef | ned°#ihtBder 'OF SURPSYHERATATESE poReerBIngd byNbeseqsf comrsrdPOns1l for
LTE) for t(i‘ﬁ)f?ziﬁf%ﬂﬂrd cBﬂﬁgér?L:?g%i?l tﬁlewm@ 09 it ﬂ%éﬂogﬂﬁgﬁo@&héﬁgﬁbgﬁgﬂﬁe the

first tiner Si expire f the predefine mber of in-synch
i ndi cat i ossnelmsndicatiorsalohdlie amchadicarrisrniéd2phi Pufoarils coedknrl8d mepor t ed

(440), th Q stops, uplink transm ssion.and E-DCH tr.ansmi ssion

bper i | ondVbiCan P ds il iepdir hROTIBE PP iRGSPE ShulchfS B BOr | ar ed
(450) . | nsapplehfensyst @mriet (MWBOYWMRU 100 perforns an RRC connection re-
establ i shnent procedure, or noves toRRC IDLE state, dependi ng on whet her

security H&&¥Been attdelardgaden ipther pugtr)as o vhethst sndrt AcreAaidet of
| - synch LAGLIARL AR HESIIEARRET o 3. HOI Y M1 TANITSIL N3 TRAS 1A% 110, Wit her or
nunber o i ndic N315 for

not a predefine I n-sync ations (e.g., UMIS or
N311 for lefEhorf@rrithis couppiddyghirdreyustar i Berbedfere¢befitsdinmgr F26uexirebunt er

1304 bef h ti 1252 ired (,455). If th defi ned nunb
o e e e B R TR s & S By e DB ERBRE A e acond.
timer 1252indrfeiletoppRiedasstirdppstl ({450he WIRLNEOPStEPSTp et uBbessiaf

i n-synch indications was not reached, a radio link failure is
decl ar ed/ ,a@ﬁoEt%H transmission operations on all carriers (445), and a cell update

procedure is initiated (450). In an LTE system, the WTRU 100 performs an RRC
connection re-establishment procedure, or moves to RRC_IDLE state, depending
on whether security has been activated or not.

[0057] If the predefined number of in-synch indications was reached, a
determination is made as to whether or not a predefined number of in-synch
indications (e.g., N315 for UMTS or N311 for LTE) for the supplementary carrier
is counted by fourth counter 1304 before the second timer 1252 expired (455). If
the predefined number of in-synch indications was reached, the first timer 125,
and the second timer 1252 are stopped and reset (460). If the predefined number
of in-synch indications was not reached, a radio link failure is declared/reported
(465), and the WTRU 100 stops uplink transmission and E-DCH transmission
operations on the supplementary carrier, and continues uplink transmission and

E-DCH transmission operations on the anchor carrier (470). In an LTE system,
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(465), and the WIRU 100 stops uplink transm ssion and E-DCH transm ssi on
operations on the supplenentary carrier, and continues uplink transm ssion
and E- DCHvOnar#is8xg8i on operations on the anchor carri er PCAGBRO10032N LTE
system -15- 1189059-1the WIRU 100 stops reception of PDCCH on the
secondary carrier and continues reception of PDCCH on the anchor carrier.
[ 0058] When there is aradio link failure on one of the carriers, a
dependency on the radio link state for the other carrier is introduced for
one, or mbheWHid l6Aetopsfretdptional BOE G on blee sdcomdary carmtermmeldehiineds nunber s
of out- ofsgncrtl %n (_lfﬂb@ n%h i ndi a}l%s (e.g., N313, N315 and T313).

Accor di ngI Yy, PO tfhgla\ nr % 8 ¥ r st deternmined for one of the

carriers, [00s8]WRU W(Dl@nnﬁ;eréh@ré 1aglingintti fdiirendn tdnkesf ane/@iriemdication
values to determne radio link failure for the other carrier. This
accel er at d§PemengErathe nadip dkisiate fonEheother paries 15 IHROGUER PN ot h

carriers. hQA38hn e, Of tiR |0 6 GRUIEREs, 13) ﬁed%e@fmﬁ%@%‘ofa&ﬁ den-synch

i ndi cations during recovery phase, and a single recover timer 125 for both
carriers, syschaaot imesynghssdibatharnsyeoiN adBoNété and TBh®). Neea gy afihdio

out-of-synch di cat at the her ers. are affected

(i nor ensedi gy M HER AT BsBhuhi Bt S0RariE S S SRRO G0 ar e
whi ch resulstr dlffelaemt@Mﬁéxadﬂd/&elhatoatmatvamsQB déﬁadhl@né tdtko fiak failweredonsi deri ng
both carriers. [0060] Alternatively, the WIRU 100 mai ntains two different
counters 1B oth carpercBhistasee! e{%te@ the figeyyninaidon that here ds sadifdr bot h
carriers tfglygrer&plggt}lecgrﬁelgredeterm ned number (e.g., N313) of out-of-synch
i ndi cations east one of the carriers reports a predet erm ned nunber
(e.g., N318)5Bf in- Hym@ﬂa smgille(caumi@mé;iobfmxt df’r&;gn&/ki'ﬁanﬂmﬁ&frnmmdmatmmme nor nal
operation and no rad

( alurels %836 ]bﬁllterrllatlvely, t he

WERU 100 A05 HoRIarEYaP I Tnart &yuFelr SaT0 T (Rt PP ot ol CREGP tor A f o
radi o |i nlanb@idripossibisity b birddeedin 8 thd inesyak Al oG- dy@ich iddi€ations at the

higher layers. The counters are affected (increased) by the indications in-synch or

out-of-synch of either carrier, which results in an overall determination of radio

link failure considering both carriers.

[0060] Alternatively, the WTRU 100 maintains two different counters 130,

but the counters (e.g., T313) are started once one or both carriers have reported a

predetermined number (e.g., N313) of out-of-synch indications. If at least one of

the carriers reports a predetermined number (e.g., N315) of in-synch indications,

than the WTRU 100 may continue normal operation and no radio link failure is

declared.

[0061] Alternatively, the WTRU 100 may declare a higher layer radio link

failure if the criteria for radio link failure is fulfilled on the anchor carrier. The

WTRU 100 may still keep a count of out-of-synch indications from the

supplementary, in order to manage the downlink reception and transmission of

data on that carrier. Thus, the higher layers may declare a radio failure even if

the criteria on the supplementary carrier are not fulfilled. According to this
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WRU 100 may still keep a count of out-of-synch indications fromthe
suppl enentary, in order to manage the downlink reception and transm ssion
of data owothewoss®pri er. Thus, the higher |ayers nmay deelCans2@on2aizo
failure even if the criteria on the supplenentary carrier are not
fulfilled. According to this -16- 1189059-1criteria, the WIRU 100 may
declare a higher layer radio link failure if the radio link failure

criterion on both carriers is fulfilled. [0062] Wen radio link failure is
det er mi nedrideriaithhdY TBEr 100gnay tdhdarsiRhighenlayay radie liokdnidwee ibthemadéo act i ons

i ncl udi ng |l egsin resource the concerned carrier, stop
HS- DSCH ré({lz{pft%ﬁ%e %1€rlé)rr11hancg}c} gedfcar z%l%glﬁ%hnel (E-DCH) transm ssion

procedur eg0@dd] appl Weahlrediodihk fagduconcetaetinedbh ietther 4@l e dihegVHRTDPCCH
reporting. If performng the latter, the WIRU_ 100 may wait for a signal
from the dOPWRFKPEEOER gpe of Broge actipnsinglding wlensinrbHall FAUPSRSABAT Y  channel

(HS- SCCH) (RE BscePibd dAridhn %ﬂﬂj’ HSD %HHE@J&BB%M SREhe & dodida Glin@D from

hi gher |ayers, E-DCH absol ute channel grant (E-AGCH) with speci al val ue of
gr ant and/(ErD@Héirtufalsmpel)m prpcacrlluﬂﬂli(l%yisphmble)henva’lRUcomernwl catroyy, PDCCH

and PDSCH.recept i ern rri.er 3] ,.T 00 may flush
and cl ear ?ﬁgg%gt%a [912(&&?@ eé F}“il%gh% gag?etr gleh@r;lt{%[? #gé "Arrier,
(i f such ewit fdres safl afﬁﬁ@(thétr@dwbﬂi 0 SPCid.4.C hig spatd) syehrémikdtiat e

transm ssion of a measurenent report if there is at |east one carrier for
whi ch r adicentrphgrhanpgl (FS-PECHBtorder ehnihsedfychor & SHAPMYNFHRSY SREIYH: f or at

east the iREAGEE ol hAt Qhvdiar EIISCR ol Ry hanbadhR: BDIGER) bithe 1o

determ ned. Such information may inc eac carrier for which radio
link fail tspecia]svzdee of grarghndR Gldnéseryy. pernchl'B sfEenl, ithe SWTBUehd® power

pover andror Ry Gotier RSP AT BT PRCORIG BYHETE system

inter-freqo@ssty neapké SWERUS1GU éhdyf flggeaad cdenhihe BEH WiigHIS BRUENCY

quality fal lZ[S{Qbeerltgc\{\(/asafo?rtﬁgect)relgerpngg C(j:arrler (if such entities are associated to a
specific carrier), or initiate transmission of a measurement report, (if there is at
least one carrier for which radio link failure is not determined), including
information for at least the carrier, or set of carriers, for which radio link failure
is determined. Such information may include, for each carrier for which radio
link failure is determined, CPICH energy per chip (Ec)/interference power
density (No) or CPICH received signal code power (RSCP), DPCCH transmission
power, and/or WTRU power headroom.
[0064] In a UMTS or LTE system, inter-frequency measurements are
triggered when the serving frequency quality falls below a predetermined
threshold. Ifthe network decides that inter frequency measurements need to be
performed, the network may send control signaling. An event may also be
signaled along with the measurements.

[0065] A new event may be defined for the transmission of the

measurement report to specifically report the radio link failure on a specific
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threshold. If the network decides that inter frequency neasurenents need
tobe perforned, the network may send control signaling. An event nay al so
be signalwo2ailomsgs2ei t h t he neasurenents. [0065] A new evemtusawmy/okzs2@ef i ned
for the transm ssion of the neasurenent report to specifically report the
radio link failure on a specific -17- 1189059-1carrier. Alternatively, an
exi sting event may be extended to cover this condition, i.e., the existing
event may be triggered using either the criteria of the current system or
t he addi t icarragr. rﬁdbﬁroatiileik, dra¢tishieg evant ardydre efmerndeldéoca\raritbis cofdiies]

Alter natlvel Yo LDLE! - fre uenc \flentfsdrrag{n e EXI gN Cro]E L rtutrhat a
failure o t’heeﬁ 5 tgfvg? 55&169 %/e Ve safoal Bh rbglil

t hr eshol d,syWéhi @' ﬁH@eadqlutadmaﬂ)tadi‘o liﬁEfdimlhébrlﬁeﬁ'ﬁdn fios tbé tadriezat i sfactory, and
opti onaII ne‘él |1 the best cell in the given freél%gency The WIRU 100
may trans Gdhe Kerahal, epoireayrich gV ate s hersteaed £6 frgortrbathr ot ocol

mechani sng, f(gdluFe or th@ﬁﬂ§Hf}ﬁ'dT%Hé sﬁﬁﬂ&%nta%ﬁ%?%g EalR belRAS HREAEAH, Feport”
i nformation el ement E)), or define a new RRC message specifically for

thi s purpoggle t{he@m]ltchbféhe ptres neld &isoil satistehetidnds gpilmadbmattls oll ey be
triggered uded ead oom neasur enent

ol S0e ol eSS rlvRg P TRy R0 DB RS LR B PR e &

speci al vakp@t usthgone &)the[RO63lc RRE promesninssh01is@k (iad), freistatment at | ayer
2, (e.g., nedium access control (MAC) or radjo |ink control (RLC)) that the

radi o | i nkepers RAJ srpsease ‘?Ihén%%ﬁ‘l’é@mﬁ%lrw};l@f?@?a%elﬁwtd@h%ger ed.
For exanmplgfind aSRECRRlC Ifnqegg e%e&ﬂ%ﬂ\%ﬁr I be defined and i ndi cated
anne

t hrough t he use of aspeC|a | 'ogi ca |8ent|ty (ID), the use of one
of the av400aml e spﬁh@tmadsmssmofof sdhedwl&@infdwmtmnmaybemwpw &hipird s

i cat o un cr B Pup oE e hERboG 1EFHT pEt izl EF iBobT A G
report nmayeR@idihi 9geiadAleriaitdRnsUuREdicl tdrRs sppetial vaakue.d. ngi cat i ng
radio link failure to the network for the concerned carrier (s).
[0068] The transmission of an indication at layer 2, (e.g., medium access
control (MAC) or radio link control (RLC)) that the radio link has failed for the
concerned carrier(s) may also be triggered. For example, a special field of the
MAC header may be defined and indicated through the use of a special logical
channel identity (ID), the use of one of the available spare values of the MAC-I
header, or the spare bits following the logical channel identity value 1111. This
field may also indicate which carrier or which set of carriers has failed.
[0069] A CQI report may be triggered to be transmitted with a special
value indicating radio link failure to the network for the concerned carrier(s).
[0070] Radio link monitoring may be stopped by the WTRU 100 on the
concerned carrier and the determination of radio link failure for the concerned
carrier.
[0071] Alternatively, stopping reception/transmission procedures on the

concerned carrier may be performed by the WTRU 100 once an explicit indication

from the network is received.
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[0070] Radio link nonitoring may be stopped by the WIRU 100 on the
concerned carrier and the determnation of radio link failure for the
concer nedwoanro/mssi2e[ 0071] Alternatively, stopping recepPCOISLIQNSIIRESI ON
procedures on the concerned carrier maybe performed by the WIRU 100 once an
explicit indication fromthe network is received. -18- 1189059-1[0072] The
WRU 100 may alternatively release all radio resources on all carriers,
even though the radio link failure has occurred on one carrier. [0073]

HS- DSCH r ¢¢@f2li on ahde BIRIH 100 areyndlbsginetivelygeked s @ radioapdoueensrangals may

al so be stopped upon,det i on,.of. dio link failure. [0074] The E-DCH
Bnd Hes DechP e BT RS e PP i R a A3 i sa™ b 7s] he TR
100 may iMod7At e a HEIDSOHACEp s aadUL-® OH tthagahiseioh ashoeedurs ohadll ur e
generally, and indicates which carrjer radio link failure was determ ned in
the cel | GpHAte masaltgde siopenrmontstestiop of Reid dipoliek f5lwes or war d access
channel cehd74Cel | TACHpcWSE EHIBseeHai@dnahRIAG! 9] aLeidk $aRl ;d and
comuni cations are perforned on conmon channels. [0076] Actions tobe

Per f or med clgpoed.Det er mi nati on of Radio Link Failure for a Carrier [0077]

Acti ons per f.or e WIRU. 100 u determ nation of radio |ink
foil o DT Dol BRIRErY 1O Al St st BT R G PR DR RS o
carrier), radiodasctdihed ghnerilly, bal dndicotes arhitlh easippladienhR fyilearwaer, (i f

the concerned carrier is an anchor carrier). [0078] Wwen radio link failure
i s det er nidgtdniiped poithe call tindpte mepsage. The' Wdhed APHgneatheemaverte & or radio

link moni gl ng %&egesﬁr{ﬂ nednt@echerAlH) aginerd ik d%,aicgwde hiHneld afe radio
link failure i1s eternlneg in the anchor carrier, (even |? no radio |ink
failure i sligblealrmdhednounida¢ionsppd pemmtragd o asmiren)chanhels\WWRU 100

[0076] Actions to be Performed Upon Determination of Radio Link Failure

for a Carrier

[0077] Actions may be performed by the WTRU 100 upon determination of
radio link failure on the anchor carrier, (if the concerned carrier is an anchor
carrier), as described herein below, or on the supplementary carrier, (if the
concerned carrier is an anchor carrier).

[0078] When radio link failure is determined for both carriers, or if the
remaining carrier left for radio link monitoring is determined to be in radio link
failure, or if a radio link failure is determined in the anchor carrier, (even if no
radio link failure is determined on the supplementary carrier), the WTRU 100
may release all radio resources on all carriers, (or the remaining carrier), and/or
stop HS-DSCH reception and E-DCH transmission procedures (if applicable) on
all carriers. The WTRU 100 in the latter case may wait for a signal from the
network to do so, (e.g., HS-SCCH order on the anchor or supplementary carrier or
indication from higher layers).

[0079] The WTRU 100 may also flush and clear the E-DCH and HS-DSCH

HARQ entities for all carriers, or initiate a cell update procedure with cause
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may release all radio resources on all carriers, (or the remaining
carrier), and/or stop HS-DSCH recepti on and E-DCH transm ssi on procedures
(i f appl iwalzbwyoseszoal | carriers. The WIRU 100 i n the | arCe&ruSec@sm213ay wai t
for a signal fromthe network to do so, (e.g., HS-SCCH order on the anchor
or supplenmentary carrier or indication from higher layers). [0079] The WRU
100 may al so flush and clear the E-DCH and HS- DSCH HARQ entities for all
carriers, or initiate a cell update procedure with cause -19-

1189059- 1radiodin) faldufrei The W TR & OQWRRY ind@:an@yzhﬁqkmac"amermibdﬂmkd"aﬂnr@r radi o
ImkfaHurem foryin.the ce 0SS

d .
rmlnegl flénr Whi Cehc?l% ugd%tle gssagFru at Tﬁﬁﬁa%@l ce&rlgascloal val ue

listing al'T°car i ers

may i ndi catldch hiakppladi or blt@iﬁleft&leﬂ}uﬁ%p\éaal d@h@rmﬁe@lhf:@rre thkht rediorlirgd s. The
W'RU 100 ]i t hen npve to FACH or another state. [0080] Wen the WRU
100 det er AfIEE Wap slgteninpsk f%?‘uLﬁaéméFﬁ t ﬁ@eswaﬁ%rwﬂt@ay t@avrm%Ye tQi.e., a

suppl ementcuily Faedt 6 hhdthef gidtyre), the WIRU 100 may suspend E- DCH
transm ssi on/reception procedures and optionally HSDSCH reception on the

suppl errent[@@%ﬁ)]car ri WhenTHet WERUt heO \ﬂemmmes reayadioopnk rfansre toni Hag on t he

d dth b h
coreror Y Bl ok SHAERGY Bl e RS R eite? B Frr R S ) oo

suspend Hm&3SGEFeeBtDOH oranthesS@uaRdptiyn RbMdgeHan DSPtionallly . HRat her
than clearing all related resources, the WIRU 100 nay retain the
conf i gur at?Yr rageptivnPrdhe seprlementarppearrieThefisathe WERMSEY mpNSteRrRU 100

may conti pue, 8.0 +iRRLA Ahe kB& nfaa RPERI AR fiéa,l%]eﬁbgpgh(?@ﬁ&teﬁwét&@ﬁﬁggnpﬁ hopes_of
re-establishing synchronization, optiona iven period of tine. The

WIRU 100 _rmpyratw!srm thpt carxklem}()‘eaa$mmss)naetntbrelcepmn)t IQImO\Maﬁm, thedVETRIed by the
et v oS! S B B i S TR SRS or o
i ni tiates calln@atBahaheMazaid AN rélhatiedsece the FFTRUL OO MRy $¥RGh EIRNi zat i on

configuration information for the F-DPCH, E-DCH and HS-DSCH. The WTRU

100 may continue to monitor the F-DPCH in the supplementary carrier in hopes

of re-establishing synchronization, optionally for a given period of time. The

WTRU 100 may resume uplink operations at a later time when indicated by the

network via explicit signaling (e.g., via an RRC message or HS-SCCH order).

[0081] In order to determine synchronization re-establishment, the WTRU

100 initiates a new synchronization procedure, or restarts the synchronization

procedure A (optionally without post-verification). In one method, the WTRU 100

may initiate this new procedure after a given period of time after the radio link

failure. That is, upon radio link failure, the WTRU 100 starts a timer. When

this new timer expires, the WTRU 100 initiates the new synchronization

procedure. If the WTRU 100 uses the synchronization procedure A, the

parameters may be scaled for synchronization reestablishment after a

supplementary radio link failure. The parameters for the new synchronization
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procedure A(optionally w thout post-verification). In one nethod, the WRU
100 may initiate this new procedure after a given period of tinme after the
radi o |i mkofaidess®9 That is, upon radio link failure, tReTWERUJOAAD326tarts a
timer. When this new timer expires, the WIRU 100 initiates the new
synchroni zati on procedure. If the WIRU 100 uses the synchroni zation
procedure A, the paraneters may be scal ed for synchronization

reestabli shnent after a supplenmentary radio |link failure. The paraneters
for the newednchaodpyttd sgaling param@eoo9ay be beedtaededandinghudedasgeat i ng

par anet ers.mm bg hq{}%h%% ‘eg’ or included as part of the system

i nf or mati Gh. %ﬁ'@ ezt]l entRE WIRU 100 determines that the radio |ink

failure ig0@82]t he awdkath€WTRENOO tbrMIiR th@Otheaydiodkesiluidiabn tie
suppl ement ar}I\l/ carrier becones the anchor carrier. This is nost relevant in
the case WHERY eH&leantiorV ERVY 1R} mayr Feavss's had entyRAleNARGY He@F 38T f or bot h

carriers, apgdhol tHee MIRMIRD. §RNAS SQTR RO B thbREQL FREIOMe(di@hol0t h

carriers) on the anchor carrier. Upon detecting the radio link failure, the
WIRU 100 rmayridyecaponesonge nintodllisthrmatiohdohashlcerners aayd/cathe WL RAhH0thay

conti nue E- and optional | v HS- DS transm.ssi on/ regeption on-this
Carriore 5Pt R R P heoR RE th ERARTAT & BRASEER ke S bl <
carrier. [180&8hgthe rNRUNLOR Iy, thb WTRUCINC mhah i Rsicd Rowtrellédeeplid on on
the anchor carrier, and send an indication to the network to pronote the

suppl ementdPleRN T caFiesnantherdt certiriell-DERl endagptirnadlyc BifpPPSHed
t hrough ”Egabove HbERE bti%ﬁﬁﬂ&histcﬁfxqéx%wxﬁged t]fhawﬁ tﬁé‘ﬁ@ﬁ% &%B&ﬁﬁ&sﬁ% rier (as

descri bed or through sonme layer 1 or layer 2 ani sm The network
may t hen usigritiedgo dsisgareeuest to pronote the supplenentary carrier. The

e e L e S 0 TR s e LR ST L0, e
suppl enentaaeloC @afii€f, Sand ORBd] aAf Lieficdthen radike ldebkoflaitbuptomeradtief ore the
WRU 100 receives the ) ) )

supplementary carrier to an anchor carrier. This may be accomplished through

the measurement report transmitted in the supplementary carrier (as described

above) or through some layer 1 or layer 2 mechanism. The network may then use

this as a request to promote the supplementary carrier. The network may then

provide the necessary configuration information to the WTRU 100 to set up the

missing uplink and downlink control channels on the supplementary carriers.

[0084] After the radio link failure, and before the WTRU 100 receives the

new control channel information, the WTRU 100 may have to operate in a

“transition” mode with a reduced set of E-DCH and HS-DSCH control

information. The WTRU 100 may be configured to operate in this mode for a

finite time (pre-configured or signaled in system information). If the new control

configuration information is not received within the time limit, the WTRU 100

may then declare a radio link failure and continue as described above.

[0085] Alternatively, the WTRU 100 may request for a swap of the

supplementary carrier and the anchor carrier. If the network accepts the
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new control channel information, the WIRU 100 nay have to operate in a
"transition" node with a reduced set of E-DCH and HS- DSCH contr ol

i nf or mat iw0.20T8832ARU 100 nmay be configured to operate iPaTUSR&GI0M0RIIR0 f Or a
finite time (pre-configured or signaled in systeminformation). If the new
control configuration information is not received within the tinme limt,
the WIRU 100 may then declare a radio link failure and conti nue as

descri bed above. [0085] Alternatively, the WIRU 100 may request for a swap
of the suppchmrtﬁlanpnc@thd @nfignmtidminécvmmioncfar thenew phichdrecandembak accept s
the -21- 35189059 lre EVL nce rtheuc%)n %utﬁa onul 11J‘orfrr%t|on for the
new anchor CGarri er dh een recel \%&O ttﬁ © 165 n%§3 s} ﬁ't? € 18" moni t or
the qual i Ts)dpplfenidmeaﬂj&&rﬁluﬂRtl&(@ﬁglﬁé}/aﬁéﬂo&"Icafrlel(ﬁlrﬁe hak ugideadonanrchadio carri er
that has undergone a radio link failure in order to attenpt to

re- est abl i'S¥ §3W’r18r‘?if‘%eé"ttPéFFeWHtﬁ° fhpsda b%YélﬁhmAézaaw%Q&sa%w the
WIRU 100 NRYu$8ihad asménwm 166 hOR 1RE AGRIN BRI oritzdTRA b &fure or
synchroni zation procedure A. [0086] en the nétwork determ nes the radio
link fail tatrleocbéuad|SVndrrootzaalonalrmedm@A set of carriers, either autononously

S ehonur 1 B0k oNP e e Bl e Rkt oh e g B0 g BERRs,mY stop

carriers, chfi€:or 2y oS@&didﬂg étherSuSHdrh arstesr tHroRRCanRspHEE indicgleact i vat e
t he carrlers) or_confi ure the WIRU 100 wi t h anpot her freﬂuency within the

same Nodefmm thod7ARE M shpagrorsoney ston shsdulingshs WHaH 10%dwthe o
single POVWEH A Eﬁjrlehrg(a@sabﬁé tHe: con%ﬁe?@dﬁle?é (t,E g%&%ﬂ%ﬁ_% Hdkepannel s

exchangi ng transmt power control comand RU 100 may nonitor
the qual i toyd@foxt]hEC(rdomge mda()ieﬁctmmtheheamwlrs)onr cheigauretbe WERU. 10dbwever ,
this provides i nk_noni g for]r\Tt nchor cell. The WIRU 100 nay
det er mi ne“fﬁé?n? é’rifrgﬂflgnﬂ‘ﬁ hsFsarts gﬁﬁ ty on one of the

suppl emant[@(ygw]carrlslhg&)Pwéﬁ@om@,L@lbsa conbi nati on of the foll ow ng

criteria:
[0088] When there is a single power control loop, (i.e., one pair of F-DPCH

and DPCCH channels exchanging transmit power control (TPC) commands), the
WTRU 100 may monitor the quality of the (downlink) F-DPCH channel on the
anchor cell. However, this provides radio link monitoring for the anchor cell. The
WTRU 100 may determine that the radio link is of poor quality on one of the
supplementary carrier(s) using one, or a combination of the following criteria:
the measured CPICH RSCP on the concerned carrier remains below a threshold
for a determined period; the measured CPICH Ec¢/No on the concerned carrier
remains below a threshold for a determined period, the number of failed high
speed physical downlink shared channel (HS-PDSCH) protocol data unit (PDU)
receptions becomes higher than a threshold, the ratio of failed HS-PDSCH PDU
receptions over total HS-PDSCH PDU receptions (HARQ block error rate
(BLER)), or a moving average thereof over a determined period, becomes higher
than a threshold, and the CQI value falls below a threshold for a determined

period or is equal to zero for a determined period.
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t he neasured CPICH RSCP on the concerned carrier remains below a threshold
for a determ ned period; the neasured CPICH Ec/No on the concerned carrier
remai ns bwbawozssizeeshol d for a determ ned period, the mroFhaseolof2532é | ed

hi gh speed physical downlink shared channel (HS-PDSCH) protocol data unit
(PDU) receptions becones higher than a threshold, the ratio of failed

HS- PDSCH PDU receptions over total HS-PDSCH PDU receptions (HARQ bl ock
error rate (BLER)), or a noving average thereof over a determ ned period,
beconmes hilg¥f t hanWaenloneshakembmadionieéti@@boyalriterizisingetbidlemhyaicahr eshol d
for a determned.period of is,equal to zero for,.a.determned period. -22-
1789056- 1 OBOT LR BN sREne brRatrEig HutbEh el LG ME PE et 21 he
physi cal |Ayehatinely Caice& TRU 100 mSydiedetly(dvtednineGlby eheridié Hak eathon), to
hi gher | ayers. Alternatively, the WIRU 100 may djrectly determ ne that the
radi o | i n€ORFTRESHINRBPINGYY SUBIT 8ad FlleAyvithaut usHizigthe dnprrehputrfut
utilizing s%,g@ﬂ esymeh/ out - of synch mechani sm [0090] The WIRU 100 nay
determne that the radio link is of good quality on one of the

suppl ement@@90] car r i Ehes WIEHe d 00 mayrriefemmning thatntihiemadiodmk ie bt gdod auelityowi ng
criteria: the mtaéijr ed EZPI CI—{ RSCP on tbhe oncerned carrjer rema'tﬁlz above a
t hr eshol d Por % dBi e RS PEFY Sa™ ¢ R ey B G TP BRIRE8n °t hie®

concer ned felddwinglerit@id@itAs nadaswedeCPITIE RS oA tHe @nd@hed dhied eaidiagd, the
nunber of failed HS-PDSCH PDU receptions bhecones | ower than a th;}gthol d, or

the ratio238PVq aithegheld-epsclstpmyned depiofothy Boarred Lail GhSEA _
r ecept 1 0n3ohdditd BlFE) roBhind fRW Q%&@%ﬁﬂ?%%gﬁ%%&ﬁ%e@ﬁ@ﬁo& tAehERENed

period, beco ower than a threshol When one or a conbl nation of
t he above offaiked % PDsS (e PDflbrecaptt@rsheeomes loevep blysi @ threblagldrorithdiratad es i n-

oartier o dtgR S RO I SRt P oA s g, AL HReRER The
concer ned (HARQ BLER)abi 4 Yndvinod@regatideaoRet 8 det@dniiRéd pétiod®comes

lower than a threshold.

[0091] When one or a combination of the above criteria is met for a carrier,
the physical layer indicates in-synch, (or an equivalent indication), to higher
layers for the concerned carrier. The WTRU 100 may also send an RRC message
indicating that the concerned carrier quality is above a threshold and that it may
start reception. Such behavior may be achieved via an extension of existing
measurement events. Alternatively, a new measurement event may be defined to
allow the WTRU 100 to report to the network that a supplementary carrier
CPICH measurement has become above a threshold for a defined period,
optionally, while the anchor CPICH quality still ranks the cell as the best cell in

the given carrier.

[0092] Actions to be Performed Upon Determination of Radio Link Failure

or out-of-Synch With Single Power Control Loop
[0093] When the WTRU 100 determines that the radio quality of the

supplementary carrier, (i.e., the carrier for which no power control loop is active),
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start reception. Such behavior may be achieved via an extension of existing
measur enent events. Alternatively, a new neasurenent event maybe defined to
al | ow t hewORRIY/0B829t 0 report to the network that a supplPemarst@op22320 ri er
CPI CH neasur enment has beconme above a threshold for a defined period,
optionally, while the anchor CPICH quality still ranks the cell as the best
cell in the given carrier. [0092] Actions tobe Perforned Upon Determ nation
of Radio Link Failure or out-of-Synch Wth Single Power Control Loop [0093]
Wien the WRwWrige WéItPéﬂ ﬂﬁ@wmmabrttm@acaadlwelwuél(i@ly(eog 0 her iish)ﬁpr gment ary
carrier, i over. .cq ive),

“ar ! Tiaotearred B o8 R Su ety BESR: OB R nBeg

(e.g., 0, etwdd)that ohic qmltmnd&rmmﬁmﬂaey car@ler anbdRRE A sS@RI. IMElye be sent
to the network to notify the netvvork that the quality of the supplenentary
carrier i $obfraiiente lreBabYak mae bstoneivdatheHse e ﬁH’éearFé‘ﬂf%?IRt 8P he done

via the U%ﬁ’es‘%& & %@éﬁ%ﬁﬂ?%eﬁ?ﬁ%ﬁbé‘%é&%d MeftdaStd MG ERhaiTRYe bE used
and extended to indicate that the 'quality of a supplenmentary cell has

fallen belquality vhrestpplanenbrecelithagdhlion betow 8 thayshvéd.extltardetvely, noti fy
the network that the qual of the.s | enent ar arrier s en bel ow
' hr eshoreu et me ERRBRYG Meqnafies tRE' SIRAE] thets 1, SRR, 1 o1 per

al t er nat i vappRnientgsf danfiefhaeiley &elow s(pﬁresﬁ@las&iwﬂi@toih@me@earﬁywnded to

also allow the WIRU 100 to send the RSCP or Ec/No val ue of the
suppl errentsaﬂlymcléﬁ Pereclnd\Raibaionltediativers tedgline 2ty gemédyimi foethe anchor

carrier U@fgt’%ﬁ?é}hg Pﬁ:\%}l (Jals Hlltloxxl IE'? o @8RS 8Lyd GRIESEP oFRLAD

rreasurerrent res The WIRU 100 may al so use | ayer
2 si gnal i nglue itbh sasplehmrmﬂescam@r aat edichiroceayier toay hdittiggerethvalild he

it f.th | t t hr eshol d 0095 WRU
100 | once b ARc AR EOTTtile 0t bered T teE syt Crlt

measurement falls below a threshold.

[0094] The WTRU 100 may also use layer 2 signaling, (such as the ones
indicated above), to indicate that the quality of the supplementary cell is below a
threshold.

[0095] The WTRU 100, once poor quality is detected on the supplementary

carrier, may stop reporting the CQI associated to the concerned carrier (i.e., DTX
the appropriate field of the HS-DPCCH), and/or stop reception procedures
associated with the concerned carrier.

[0096] Alternatively, the reception procedures may be interrupted upon an
explicit indication from the network, such as by a RRC message, an HS-SCCH
order or a layer 2 message.

[0097] In addition, the WTRU 100 may also perform relevant actions
disclosed above regarding the actions of WTRU 100 upon determination of a radio
link failure for the carrier.

[0098] The actions disclosed for single power control loop may also be

applicable for dual power control loop operation.
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carrier, may stop reporting the CQ associated to the concerned carrier
(i.e., DIX the appropriate field of the HS-DPCCH), and/or stop reception

pr ocedur esoaswassabed with the concerned carrier. [0096pCAUSeomarizeel y, the
reception procedures may be interrupted upon an explicit indication from
the network, such as by a RRC nessage, an HS-SCCH order or a |ayer 2
message. [0097] In addition, the WIRU 100 nay al so performrel evant actions
di scl osed above regarding the actions of WRU 100 upon determ nation of a
radio link failure for the carrier. [0098] The actions disclosed for single
power control |oop may al so be applicable for dual power control |oop
operation. -24- 1189059-1[0099] Enbodi nents 1. Anethod, inplenented by a
wirel ess fo@9gm t/ rEe®bilenattst (WIRU), of perform ng a dual- carrier
operation, the nmethod conprising: nonitoring in-synch indications for an

anchor carri er land 2"ipes enBleraanjethy # Faielesa Hanade srery Ut PRy Eioal
channel f 3¢ LulrrRfhgh G0NM:LHAPobOAtioR, BeGHEMASABRIL O LI el apses

wi t hout counting a predefined nunber of in-synch i'n ions. 2. The method
of enbodi nent mohifotringrin-epnglyindications foir ehantkmy carfi¢nasid & supplerhgrtatshe anchor
carrier; initiating a second timer for the supplenentary carrier;
nnnitorinéapﬁyéﬁﬁgh i ndi cations for the anchor carrier using a first
counter; nonit@edlagng i piNsibali ¢iding@l ifQisrel O at rdstippltRaE At Biedelaéd | er
usi ng a second counter; and declaring the physical channel failure on a
condi t i on aamt 5Tt e elappgsewithout counting a predefined number of in-synch

indications.

2. The method of embodiment 1 further comprising:

initiating a first timer for the anchor carrier;

initiating a second timer for the supplementary carrier;

monitoring in-synch indications for the anchor carrier using a first
counter;

monitoring in-synch indications for the supplementary carrier using a
second counter; and

declaring the physical channel failure on a condition that either of the first
timer or second timer expires before a predefined number of in-synch indications
is counted by one of the counters.

3. The method as in any one of the embodiments 1-2 wherein the
WTRU stops uplink transmission on the carrier associated with the physical
channel failure and continues uplink transmission on the carrier that has a
physical channel established.

4, The method as in any one of the embodiments 1-3 wherein the in-
synch indications are received from a layer 1 (LL1) entity.

5. The method as in any one of the embodiments 1-4 further

comprising stopping uplink transmission and enhanced dedicated channel (E-
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timer or second tiner expires before a predefined nunber of in-synch
indications is counted by one of the counters. 3. The nethod as in any one
of the emvodnmenssx9l-2 wherein the WIRU st ops uplink traogmssaiooem3en t he
carrier associated with the physical channel failure and continues uplink
transm ssion on the carrier that has a physical channel established. 4. The
nmet hod as in any one of the enbodi nents 1-3 wherein the insynch indications
are received froma layer 1 (LI) entity. 5. The nmethod as in any one of the
enbodi mentlRCH) dpdratiomern thermupb sinmptaryoepiiagondid akditioartbat dwindryskab
enhanced degdi cat channe - -25- 1189059-1 . operations on.the

suppl ement By SR RORClantEan B rBh AR e g SOt D A | ure i s

decl ared andtH® GllppierERial Yypeationebn tAsdnelgitdantier.upl i nk and E- DCH
transm ssi on operations on the anchor carrier. 6. The nmethod as in any one
of the enbodi nnts B2 methoers dBmBRY sPiy o6t Bsprrpodiaetesert finghehe fir st

and secondo RIS REHALE aBY QEéeitﬂH%%'e frt ARdisbi R thidks %fﬁ%%ﬁﬁfrk{r;gg?lhgg mber

of in-synch indications is counted by one of the counters. 7. ,

i npl enment edobygitnthath psalefinad sminther efei-spamchnndicg WTRUp cowitegdyoenf ng a
dual - carrjer oper ation, the nethod conprising: nonitoring out-of-synch
i ndi cati orliigef%lf’ 81" anchor carrier usi ng a first counter; nonitoring

out - of - synch i ndi caA n@tBod, GfhpRnfdnted BrR RIS Gahkngredsiveignia (WERA)d
counter; initiate a first timer on a condition that a first predefined
nunber of obheferaipgchdRalgiaEEeT oprratign, hgdneidofd spmPKS dichor carrier as

?ﬁgfrgi 2:20% %{?)g%tfg%jirn%teO ;H&*ré g!rE}i (ijljfl&lkéﬂi&{sefo‘?‘ ALERA dTREr AQirfy £ L1 0N

counter;

monitoring out-of-synch indications for a supplementary carrier using a
second counter;

initiate a first timer on a condition that a first predefined number of out-of-
synch indications is reached for the anchor carrier as determined by the first
counter;

initiate a second timer on a condition that a second predefined number of
out-of-synch indications is reached for the supplementary carrier as determined
by the second counter;

monitoring in-synch indications for the anchor carrier using a third
counter;

monitoring in-synch indications for the supplementary carrier using a
fourth counter; and

stopping and resetting the first and second timers on a condition that a
predefined number of in-synch indications is counted by the third and fourth
counters.

8. The method of embodiment 7 wherein the in-synch and out-of-synch

indications are received from a layer 1 (LL1) entity.
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out-of -synch indications is reached for the supplenentary carrier as
determ ned by the second counter; nonitoring in-synch indications for the
anchor cawopi2ero/88320g a third counter; nonitoring in-synelTiusdéioaeizens for

t he supplenentary carrier using a fourth counter; and stopping and
resetting the first and second tinmers on a condition that a predefined
nunmber of in-synch indications is counted by the third and fourth counters.
8. The nmet hod of enbodi nent 7 wherein the in-synch and out-of-synch

i ndi cations ar@. r eCBhesgdethodnna inaypey dnq [of)theneimbpdim@@s 1-88608ber19. The
met hod as in _any one of the enbodinents 7-8 further conprising: declaring a
radi o |inK°F&IPUF on the anchor carrier on a condition that the first
timer expired heflariaga rpdediild faddraomtier arthoi Basieroh d ddddiadn has thes count ed
by the third counter; stopping uplink transm.ssion and enhanced dedi cat ed
channel ( ErBCPet papiss Redois seelinsomemser ofiip-syach inshicatiogs s sonmntsht i ng a
cel | update (RE9aH£EWHEnte+0. The nethod of enbodinment 9 further conprising:
st oppi ng downl i nk reception and hi gh speed downl i nk shared channel (HSDSCH)
oper ations on safoppueruplerstrahimistim aed hobiarsdidedzayedetammel (B @bodi nent s
7-10 further co a radi,o link failure on the

] ) 1ri Si Q%%iod(sacl ari ng a. : _ _
suppl enent ]éarrifnﬁg P&p ) 885?‘81 EON"T ﬁ‘gfi the second tinmer expires before a
predefined nunbeitiatihgiarceB\ti@até pehicedtiteons is counted by the fourth counter;
and 10. The method of embodiment 9 further comprising:
stopping downlink reception and high speed downlink shared channel (HS-
DSCH) operations on all carriers.
11. The method as in any one of the embodiments 7-10 further
comprising:
declaring a radio link failure on the supplementary carrier on a condition
that the second timer expires before a predefined number of in-synch indications
is counted by the fourth counter; and
stopping uplink transmission and enhanced dedicated channel (E-DCH)
transmission operations on the supplementary carrier.
12. A wireless transmit/receive unit (WTRU) for performing a dual-
carrier operation, the WT'RU comprising:
a first timer;
a second timer;
a first counter configured to monitor in-synch indications for an anchor
carrier after the first timer is initiated; and
a second counter configured to monitor in-synch indications for a
supplementary carrier after the second timer is initiated, wherein a physical

channel failure is declared on a condition that either of the first timer or the
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stoppi ng uplink transm ssion and enhanced dedi cated channel (E-DCH)

transm ssion operations on the supplenentary carrier. 12. A wireless
transm t/weceinssianit (WIRU) for perform ng a dual carri ecTasesiaoesag t he
WIRU conprising: a first tinmer; a second tiner; a first counter configured
to nmonitor in-synch indications for an anchor carrier after the first tiner
is initiated; and a second counter configured to nonitor in-synch

i ndi cations for a supplenmentary carrier after the second tinmer is

i ni tiat edsewndrtener exppreyesiarala pebdaiined ofuaibeyoéin-syndb ehdicatebnens eouabedi t i on

t hat eith%r 0of Otftgﬁ\ I:iJnsktrti mer or the -27- 1189059-1second tinmer expire
before a p Sd&r ridd “nuber of i n-synch indications is counted by one of the
counters. 13. The WIRUWIREnBOEmbediineh? Mhehetdintthe WIRD stapsupldld nk
transm ssion on the carrier associated with the physical channel failure
and cont i GEAASTURHPRIOD: therarriss agppcirted matle Ahe pdysicibehannel faihipsandy)

channel eghabhis&hedlink4rad i MHRUoAStHeNc AR R Ofhal NEa L TP BN §hahdell 3

wherein the insynch indications are received froma layer 1 (LI') entity.
15. The WERdbaishédh one of the enbodi nents 12-14 wherein the WIRU st ops

uplink transm ssio n nced ded; cat ed, channel %Clk—)l) oper at.ions on
Ehe Supnl omant Sy ohR PRI RLOASEE PR SRt 4 5 Sk R IR i)
failure isydecim¥iediods drbee@upial fesmntlakyr caLl)i@itityand continues uplink
transm ssion and EDCH transm ssion operations on the anchor carrier. 16.

The WIRU as i nlene ‘bhe Wdtleapgupneefitae embedimgids den dweereinidie WhEsecond
timers ar gt(ﬁ}sﬁ@@ﬁl% t?ﬁ'x&jsxﬁi%&%h aﬁﬁfe ('Ij;ﬁn éiP&Jdié’é&e&E‘ha%r{‘efl’g@-iﬂ(mﬁoﬁe@?ﬁo%
pr edef i ned nunber of 1n- sync I ndlications I's counte by one of the
count er s. onthe supplementary carrier on the condition that the physical channel failure is
declared on the supplementary carrier, and continues uplink transmission and E-
DCH transmission operations on the anchor carrier.

16. The WTRU as in one of the embodiments 12-15 wherein the first
and second timers are stopped and reset before expiring on a condition that a
predefined number of in-synch indications is counted by one of the counters.

17. A wireless transmit/receive unit (WTRU) for performing a dual-
carrier operation, the WTRU comprising:

a first counter configured to monitor out-of-synch indications for an anchor
carrier;

a second counter configured to monitor out-of-synch indications for a
supplementary carrier;

a first timer configured to be initiated on a condition that a first
predetermined number of out-of-synch indications is reached for the anchor
carrier as determined by the first counter;

a second timer configured to be initiated on a condition that a second

predetermined number of out-of-synch indications is reached for the

supplementary carrier as determined by the second counter;

-28-

1189059-1



17. Awreless transmt/receive unit (WIRU) for performng a dual carrier
operation, the WIRU conprising: a first counter configured to nonitor

out - of - sywohoiodsxat i ons for an anchor carrier; a secon@#Ctaseaienzzsenfi gured
to nmonitor out-of-synch indications for a supplenentary carrier; a first
timer configured to be initiated on a condition that a first predeterm ned
nunmber of out-of-synch indications is reached for the anchor carrier as
determ ned by the first counter; a second tinmer configured to be initiated
on a conditi onathit causier sonfigimed o aramitee dnwpndemdafat vus fof theyamchor
indications is reached for the supplenentary carrier as determnned by the
second coUfit'é¥7? -28- 1189059-1a third counter confi gured to nonitor in-

synch i ndicati anfoufor chingteanhgueal to ahonidorf MuHEifcic onditftiortodr g ed to
nonitor in- %nch i ndi cations for the supplenentary carrier, wherein the
first andSSERGHYOEREYECAEIIE @/@f%ﬁﬁlé@fléﬁﬁanéég@pddﬁn%m@éﬁaﬁ%p%a% ¥sel

predefin e%n’&“dmﬁftm%fthbﬁa p§é/d?e@1@1eﬂ RALARE LPRSs Y h §RYRAECh LY c&liRed B tigk and
fourth counters. 18. Uof enbodi ment "17 wherein the in-synch and

out - of - symbhdlarmdlfoattlhmognmre rece| ved froma layer 1 (LI) entity. 19. The

WRU k .f |
Uhe anchor oacrBe, T fAML M Rin o v ERSTIR R TRE fod (R ol T ed

before a @ﬁ@d@ﬁi@Me%ﬁ@%d ﬁ‘bnj Aisypnahlingheati ons is counted by the third
counter, uplink transm ssion and enhanced dedi cat ed channel (E-DCH)

transni ssi on op@r at Lo Tareé as topsed thpembpdigymts £-48 whegein acrélfilo linddat e

%gf:ldﬁr ?rt]‘ég?uﬂe”bﬁ AL &fhch@Ocartie WIRASd Ik QMBnHtichNEhaE QKR M fierl /- 19

expired before a predefined number of in-synch indications is counted by the
third counter, uplink transmission and enhanced dedicated channel (E-DCH)
transmission operations are stopped on all carriers, and a cell update procedure
is initiated.

20. The WTRU as in one of the embodiments 17-19 wherein the WTRU
stops downlink reception and high speed downlink shared channel (HS-DSCH)
operations on all carriers.

21. The WTRU as in one of the embodiments 17-20 wherein a radio link
failure is declared on the supplementary carrier on a condition that the second
timer expires before a predefined number of in-synch indications is counted by
the fourth counter, and uplink transmission and enhanced dedicated channel (E-
DCH) transmission operations are stopped on the supplementary carrier.
[00100] Although features and elements are described above in particular
combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other features
and elements. The methods or flow charts provided herein may be implemented
in a computer program, software, or firmware incorporated in a computer-

readable storage medium for execution by a general purpose computer or a
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stops downl i nk reception and hi gh speed downlink shared channel (HS-DSCH)
operations on all carriers. 21. The WIRU as in one of the enbodinents 17-20
wher ei n awoadiomnsBizak failure is declared on the suppl emeorarSgoiomaeazer on a
condition that the second tinmer expires before a predefined nunber of

i n-synch indications is counted by the fourth counter, and uplink

transm ssion and enhanced dedi cated channel (EDCH) transm ssion operations
are stopped on the supplenentary carrier. [00100] Although features and

el ement s arecedswe Hixpawhlehddvemputgrarcaidghbleatoregertiedatmegludsacteafioatyur e or

el ement can nl%er u Ior}en&vil%hout t he ot h?f{ M;at ures tarnd ekllerlglerllltlsr or in
various conbifat Fons’wh t ATor VAt HSUT O he fs’e t Gr'é&"5ha B EnEnt’sS Y The

met hods oOkeli@wdab@i hfenpd e \detizds, hed @ieficimadib euday ier@mnheRatddiskcanput er
program software, aor firmvare incorpgrated in a conput erreagabl(% st or age
medi um f oreBRERRIE | BHpyragngbneptisal gurHasant shtalepedip sichzg. CD-ROM
1189059- 1Rk 9GE33Q Higifal 3T 23 AfskE PPN $r - r eadabl e storage medi ums include a
read only menory ( , a random access nenory (RAM, a register, cache
menory, séd@iddhduct Dwitadeprecedenrs ceduderdyveay of exadime.sugdneasl purpescal hard
di sks and _renovabl e di.sks, nagnet o-opti cal di and opti,cal .nedia such as
CD- RoM di SRR PP AR par AL Eo R B T P gettng &l appal
processor $rodeesstd®SHya phyalify &xaltpdrocassaeneh@br PFPaSEopFReasdin a

speci al purpose processor, a conventjonal processor, a digital signal
processor aESHtionaWEhE REP cgreon contaplbi acriseaspatroliprs Appliggien Specific

m cr opr oc s at d QN P -

m crocont (rig I ea:‘t,e!dg?ﬁp @gﬁgggsggé‘? ?f(%grQﬁt%%‘?g%gaégfﬁa%wﬂ;@%%@%sﬁts Field

Pr ogr anmahing o@Gatretype oAygegreP@siycwi (I€Di 415d/oanyptase merchingpe of i ntegrated

[ it (1Q)., d/ t at hi ne. [.0010 ' iati
Gt h-sof Luozine! b8 pfedhin PRl vk b e aS BRRE (o ufERERE: P or
use in a Wkel @Beqlehan sifinkcdieGab Y @sdifiat wir MER ran 816 8 re@H @HE (WTRUS) |

term nal, base station, radio network controller (RNC), or
user equipment (UE), terminal, base station, radio network controller (RNC), or

any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LLCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet
browser, and/or any wireless local area network (WLAN) or Ultra Wide Band

(UWB) module.
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any host conputer. The WIRU may be used in conjunction w th nodul es,

i npl enrented in hardware and/or software, such as a canera, a video canera
nodul e, awoi2demsBizne, a speaker phone, a vibration devi ceCTasspeakse) a

m crophone, a television transceiver, a hands free headset, a keyboard, a
Bl uet oot h(r) nodule, a frequency nodulated (FM radio unit, a liquid
crystal display (LCD) display unit, an organic light- emtting di ode (OLED)
display unit, a digital nusic player,cpapgdi a pl ayer, a video gane pl ayer
nodul e, an Internet browser, and/or any wreless |ocal area network (WAN)
or Utra Wde Band (UWB) nodule. -SO 189059-1CLAIMS What is clained is: 1.
Anet hod, i Iterrert eddb%/ a wreless transmt/receive unit (WRU), of

per form ng{m duar"carti e operation, the nmethod conprising: initiating a
first timer for an anchor carrier initiating a second timer for a

suppl ementary carrier; nonitoring in-synch indications for the anchor

carrier using & fi r%ﬁneéB%ﬂ@Pleniﬁ?ﬁi‘iWi‘W&ei‘iﬁsWﬁélﬁl‘i/rﬁailﬁ%’t‘i“éﬁ‘é’ £8D: t he
suppl enentoﬁpxrfs&ﬁfdgeard&ér AGridr éﬁﬁaﬁgncmé%@rhod%glp%%%ﬁ“ ng a physi cal

channel failure on"a condition t either of thefir timer or second
ti mer expires befietiega fpsétiefdrfedamanblerr @frier- synch i ndi cations is counted

b f th od of, clajm lwh the WIRU st
u)rgl ?RE i(:)r ans(ran grglﬁghgr%rs? ﬁeﬁ%ndcgplreﬁ?r %ggﬁg?élegga%cﬁﬁg%ﬁenphygi cal cﬁaﬁﬁZI

failure and copfonitéeimgUl-syrcht reTicesi @7 Ok hAehdacdrirRE §dag Hassa
physi cal channel established. 3. The nmethod of claimlwherein the in-synch
i ndi cati o§8UR{& received froma layer 1 (LI) entity.

monitoring in-synch indications for the supplementary carrier using a
second counter; and

declaring a physical channel failure on a condition that either of the first
timer or second timer expires before a predefined number of in-synch indications

is counted by one of the counters.

2. The method of claim 1 wherein the WTRU stops uplink transmission
on the carrier associated with the physical channel failure and continues uplink

transmission on the carrier that has a physical channel established.

3. The method of claim 1 wherein the in-synch indications are received

from a layer 1 (LL1) entity.

4. The method of claim 1 further comprising stopping uplink
transmission and enhanced dedicated channel (E-DCH) operations on the
supplementary carrier on the condition that the physical channel failure is
declared on the supplementary carrier, and continue uplink and E-DCH

transmission operations on the anchor carrier.
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4. The method of claim 1l further conprising stopping uplink transm ssion
and enhanced dedi cat ed channel (E-DCH) operations on the supplenentary
carrier owmothw/msssrdi tion that the physical channel fail ecg/ussoldmeeisas ed on

t he suppl enentary carrier, and continue uplink and E-DCH transm ssi on
operations on the anchor carrier. -31- 1189059-15. The nmethod of claim
1further conprising stopping and resetting the first and second tiners
before expiring on a condition that a predefined nunber of in-synch
indications is counted by one of the counters. 6. Anethod, inplenented by a
wi rel ess transfit/ r'Eeemgthodrf tlainiffuthenfonpeniing siopying asdaksettiag ther
operation,. the t hod,co i sing. .nonitoring.out:-of-synch.indications for
on anchor TS FrERelaR SERIRPH R SR (it iy AT ERERb

i ndi cat i on$id-eynch indratiene id @untebby bes ofidiecnguatsecond counter; initiate a
first timer on a condition that a first predefined nunber of out-ofsynch
indications is reached for the anchor carrier as determ ned by the first
counter; initigte asseepfd ihbElendt By Rk ARnkARIr-ReiveaRR AviReder | ned
nunber of out-of-synch indications is reached for the supplenentary carrier
as det er mofiperfbyminge dedenadrienapdratipnntdwi methodgommprsymeh | ndi cati ons for

t he anchor carrie% usiquafthird.c uq;er; nnnitorinq:in-s%nch iqdigations
for the suppleﬁ%ﬁf&Fﬁgca fi??nﬂﬁ?% ¢ 1?5hg?ﬁnhgﬁﬂFgr?rgﬁﬁ EFE%%iﬁa and
resettingcbhgteki rst and second tinmers on a condition that a predefined

nunber of in-synch indications _is counted by the third and fourth counters.
monitoring out-of-synch indications for a supplementary carrier using a

second counter;

initiate a first timer on a condition that a first predefined number of out-of-
synch indications is reached for the anchor carrier as determined by the first
counter;

initiate a second timer on a condition that a second predefined number of
out-of-synch indications is reached for the supplementary carrier as determined
by the second counter;

monitoring in-synch indications for the anchor carrier using a third
counter;

monitoring in-synch indications for the supplementary carrier using a
fourth counter; and

stopping and resetting the first and second timers on a condition that a
predefined number of in-synch indications is counted by the third and fourth

counters.

7. The method of claim 6 wherein the in-synch and out-of-synch

indications are received from a layer 1 (LL1) entity.
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7. The nmethod of claim6 wherein the in-synch and out-of-synch indications
are received froma layer 1 (LI) entity. -32- 1189059-18. The net hod of
clai m 6 fwothevossapri si ng: declaring a radio |ink fail ece/usaomwhe23anchor
carrier on a condition that the first tinmer expired before a predefined
nunber of in-synch indications is counted by the third counter; stopping
uplink transm ssion and enhanced dedi cated channel (E-DCH) transm ssion

operations on gll oppd (RERed FMainDbirhahbPeRpS&hk: update procedure. 9. The
met hod of claim 8 further conprising: stopping downlink reception and high

speed downl i nkdetariagachdiodaik faHSBSAHhapwhat tamseron salondgénythat he 10. The
method of el.aim 0. Luridet, Conprhshndi ndeslarind ad adk ook [aihyre on the
suppl ementa?y CHF PR o & Condrtion Thar i hé " SEeond Yie &IPS before a
pr edef i nedynushkirdebuntersynch indications is counted by the fourth counter;
and stopping uplink transm ssion and enhanced dedi cat ed channekgﬁE—EK}D
transmi ssion op@PRIZGNRIEhtEREMEIHE b RRBgRced deficated ahpnngl (f-TiyH)

transm t/ peceihviesidRiohedafbBYonf0f cREkFOLIUNG a dual carrier operation, the
) pheral s :

WIRU conprising: a first tiner; a second tiner; a first counter configured

t o nonitor in-syhehngnadietatidatspfaedare. anchor carrier after the first timer
is initiated; and a second counter configured to nonitor in-synch
i ndi cations for a supplenentary carrier after the second timer is

initiated, whepei n Bhphyshapdf dhanBelrthal botgritisgdecl ared on a condition
that either of the first tinmer or the )
stopping downlink reception and high speed downlink shared channel (HS-

DSCH) operations on all carriers.

10.  The method of claim 6 further comprising:

declaring a radio link failure on the supplementary carrier on a condition
that the second timer expires before a predefined number of in-synch indications
is counted by the fourth counter; and

stopping uplink transmission and enhanced dedicated channel (E-DCH)

transmission operations on the supplementary carrier.

11. A wireless transmit/receive unit (WTRU) for performing a dual-
carrier operation, the WTRU comprising:

a first timer;

a second timer;

a first counter configured to monitor in-synch indications for an anchor
carrier after the first timer is initiated; and

a second counter configured to monitor in-synch indications for a
supplementary carrier after the second timer is initiated, wherein a physical

channel failure is declared on a condition that either of the first timer or the
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-33- 1189059- 1second tiner expire before a predefined nunber of in-synch
indications is counted by one of the counters. 12. The WIRU of claim 11
wher ei n tWwe 20WRIgsEPops uplink transm ssion on the carri ecTASs@oioa13ea Wt h

t he physical channel failure and continues uplink transm ssion on the
carrier that has a physical channel established. 13. The WIRUof cl aim
liwherein the in-synch indications are received froma layer 1 (LI) entity.

14. The V‘@Q@én‘&“tnﬁé@éiﬂlf@be‘fﬁ}%%%r@défﬁ%d%%é%@ﬂﬁsﬁ%hﬁﬁﬁcét’i&ﬁ%&o’%&%&ﬁ and

enhanced dedi cated channel (E-DCH) operations on the supplenmentary carrier
on the coftioniemh thdhequnthes. physi cal channel failure is declared on the
suppl enentary carrier, and continues uplink transm ssion and EDCH

transm ssi on operations on the anchor carrier. 15. The WIRU of claim 11

wherein the finst dange SWARW bf nidisn are wheppedtandVIBIEt stbes ongigxpi ri ng
on a condition that a predefined nunber of mspi(lnch i ndi cations is counted
by one of taemsHpr dnstheigurinr gspeciaied Wit dbaiphypisakbshannghfuilygaag + or

per form ngoﬁ‘tlﬁﬁ'@é ?[ﬁke{raﬁgﬁ{s’%‘{dnoen e MIRY GRIPLAS hNPhydedl! dhngpunt €r

configured to nonitor out-of-synch indications for an Anchor carrier; a
second cowstablisbedhf i gured to nonitor out-of-synch indications for a

suppl enentary carrier; -34- 1189059-1a first tinmer configured to be
initiated on a condition that a first predeterm ned nunber of out-of-synch

i ndi cations i si1geachedWIRU bh@aianChehedd tHedh- 38 cldRidedaions drdnecdibel i r st

counter; a second tinmer configured to be initiated on a condition that a
second from a layer 1 (L1) entity.

14. The WTRU of claim 11 wherein the WTRU stops uplink
transmission and enhanced dedicated channel (E-DCH) operations on the
supplementary carrier on the condition that the physical channel failure is
declared on the supplementary carrier, and continues uplink transmission and E-

DCH transmission operations on the anchor carrier.

15. The WTRU of claim 11 wherein the first and second timers are
stopped and reset before expiring on a condition that a predefined number of in-

synch indications is counted by one of the counters.

16. A wireless transmit/receive unit (WTRU) for performing a dual-
carrier operation, the WTRU comprising:

a first counter configured to monitor out-of-synch indications for an anchor
carrier;

a second counter configured to monitor out-of-synch indications for a

supplementary carrier;
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predet er mi ned nunber of out-of-synch indications is reached for the

suppl enentary carrier as determ ned by the second counter; a third counter
conf i gur edoo1vmssi2vor i n-synch indications for the anchecTaseeiose32a fourth
counter configured to nmonitor in-synch indications for the supplenentary
carrier, wherein the first and second tinmers are stopped and reset on a
condition that a predefined nunber of in-synch indications is counted by

the third and fogrdheeRUN RIS urdd to THE 1Mﬁ%&fonchabdﬂdlﬁom%%€'e{‘ ffr@f?u )

in-synch and out-of-synch indications are received froma layer

entity. 1&redaternyipRd mimb@apfm%oméxcbl indzcatiads os rpadheflalor Whe amehothe anchor
carrier is ggc argq mnnldﬁPQ%thpp t the first tinmer expired before a
predefine&a of |nE%y © Ons is counted by the third counter,

uplink transnmi assewhoandle@rﬂmﬁgeﬁbouaﬁb@ameﬁt@&aﬂnael:or(oEmaﬁ:lﬁhatt BafRBEAdB ST on
operations are stopped on all carrlf and _a cell update procedure IS
i ni tiat edPradeterpmedrmymherc|ofi prial-fmeheilAdicAEORIRY Seagheddd@nl f

recept i on AHySAERHe VLI Sk et EDARELHS:DSCH) operations on

all carriers The WIRU of claim 16 wherein a radi’o link failure is
decl ared on t he thirgpbententcanfigwadrtd erongtor an-spndi indarationator the asebond ti ner
expires before a predefined nunber of in-synch indications is counted by
the fourtk*téUnter, and -35- 1189059- luplink transm ssion and enhanced
dedi cat ed chanae{rou(c&r R6iditel r RASHLEE 06 1BPEEA! iRBFnd enditop@ed fantiide
supplenentary carrier. - - | 189059-1

supplementary carrier, wherein the first and second timers are stopped and reset

on a condition that a predefined number of in-synch indications is counted by the

third and fourth counters.

17. The WTRU of claim 16 wherein the in-synch and out-of-synch

indications are received from a layer 1 (LL1) entity.

18. The WTRU of claim 16 wherein a radio link failure on the anchor
carrier is declared on a condition that the first timer expired before a predefined
number of in-synch indications is counted by the third counter, uplink
transmission and enhanced dedicated channel (E-DCH) transmission operations

are stopped on all carriers, and a cell update procedure is initiated.

19. The WTRU of claim 18 wherein the WTRU stops downlink reception
and high speed downlink shared channel (HS-DSCH) operations on all carriers.

20. The WTRU of claim 16 wherein a radio link failure is declared on
the supplementary carrier on a condition that the second timer expires before a

predefined number of in-synch indications is counted by the fourth counter, and
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uplink transmission and enhanced dedicated channel (E-DCH) transmission

operations are stopped on the supplementary carrier.
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