[ 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 CATIONS [0003] This application clains the benefit of U S.

Provi sional Application No. 61/148,789 filed January 30, 2009, which is

I ncorporated by reference as if fully set forth herein. [0004] Fl ELD OF

| NVENTI ON [ 0005] This application is related to wirel ess comruni cati ons.

[ 0006] BACKGROUND [ 0007] W rel ess comuni cati on m’gems keeB evol ving to neet
the needs HP891pr ovi MHEHEOShANILOEEARAL Y 2 $10% PERFQRMINGPHYSACASt wor k. I n

order to meet these neddSDIGRWFEDLSHANOWRL AT BLISHEMINFANRY use nmultiple
carriers for the transm ssi onMEINHEOBING RROEEEISREBmuni cati on system t hat
uses nultiple carriers for the transm ssion of data may be referred to as a

mul ti-carrg system T(gg ?ch‘)lfé% w& I ' ' in both
cel lul ar a[hﬁé%]on- cel | ul O&E EE ﬁsﬁﬁiA'ﬁ{ﬁAb%ﬁéB’%SW

[0003] This application claims the benefit of U.S. Provisional Application

No. 61/148,789 filed January 30, 2009, which is incorporated by reference as if

fully set forth herein.

[0004] FIELD OF INVENTION

[0005] This application is related to wireless communications.

[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).



[0008] A multi-carrier systemmay increase the bandw dth available in a

W rel ess communi cation system according to a nultiple of how many carriers
are made avail able. For instance, a dual-carrier system nay double the
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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.
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[0012] I n wi deband code division nultiple access (WCDMVA) and HSPA, a WIRU
nonitors link quality by estimating the DL dedi cated physical control
channel (DPCCH) or F-DPCH quality, and by nonitoring the cyclic redundancy
check (CRC) on the dedicated physical data channel (DPDCH), if configured.
The physical layer reports in-synch and out-of-synch indications to a radio
resource control (RRC) layer in the WIRU i n accordance with a particul ar
criteria. The RRC | ayer processes the in-synch and out-of-synch indications
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[0013] 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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on a condition that either of the tiners expire before a predefined nunber
of in-synch indications received froma layer 1 (L1) entity is counted.
Uplink transm ssion and E-DCH operations nmay be stopped on a suppl enentary
carrier associated with the physical channel failure, but nmay be continued
on an anchor carrier that has a physical channel established. If the

physi cal channel failure is associated with the anchor carrier, uplink
transm ssi on and E-DCH transm ssion operations are stopped on all carriers.
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multiple carriers and down|ink transm ssions are handl ed using multiple
carriers; g002atefingth drerachoiigriah vpkiakpranspotissor artEi Yl transoriksign agr am of

a operations are stopped on all carriers.

[0017] BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A more detailed understanding may be had from the following
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.



WRU and Node-B t hat

reside in the wirel ess communi cati on system of Figure

1B; [0022]Figure 1D shows additional details of a processor in the WIRU of
Figure 1C, and [0023] Figures 2, 3, 4A and 4B are flow charts of procedures

for initiating a dual-carrier operation and nonitoring the carriers.

[ 0024] DETAI LED DESCRI PTI ON [ 0025] When referred to hereafter, the

termnology "Wwreless transmt/receive unit (WIRU)" includes but is not
limted to a user equi pnent (DE), a nobile station, a fixed or nobile

subscri ber unit, a pager, a cellular tel ephone, a personal digital

assi st ant
operating
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[655) ), a computer, orD]g\fXI.]ﬁ%lgga%%%%gaﬂp

t er mi nol odp024#jase sWatanontefenredudes hereafter, the terminology "wireless

transmit/receive unit (WTRU)" includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PDA), a computer, or any other type of
device capable of operating in a wireless environment.

[0026] When referred to hereafter, the terminology "base station” includes
but is not limited to a Node-B, a site controller, an access point (AP), or any other
type of interfacing device capable of operating in a wireless environment.
[0027] The network may assign at least one downlink and/or at least one
uplink carrier as an anchor downlink carrier and an anchor uplink carrier,
respectively. In multi-carrier operation a WTRU may be configured to operate
with two or more carriers or also referred to as 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” , “primary
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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 wrel ess
environnment. [0027] The network may assign at | east one downlink and/or at

| east one uplink carrier as an anchor downlink carrier and an anchor uplink
carrier, respectively. In nmulti-carrier operation a WIRU may be configured
to operate with two or nore carriers or also referred to as frequencies or
cells. Each of these carriers may have distinct characteristics and | ogi cal
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W red devi I E i i:rel . | i 10.
100301 i ¢ B g e R e e 50 i n
whi ch upl ickhuaicsiivs sygas 20 scheded| ceplushitypfMTRIUs ¥(carNods-B 159, and

downl i nk t ] SSi on ndl.ed usin | ti.pl e,carri.e : wirel ess
comuni catém%e% égﬁcﬁégﬁﬁgg aac%qed?(%m%tlgg' Moiﬁ'y, 1§(9ﬁ8§25_%§ 150, a
CRNC 155, @RNBRMG 69 cansktdveBoberdlairatk a3 65 UTRaNlode- B 150 and the CRNC

155 may collectively be referred to as the UTRAN. [0031] As shown in Figure

1B, the WIROBl100 afe shewednfimire a6 Hie WiliRPs 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



t he Node-B 150, which is in comunication with the CRNC 155 and t he STING
160. Although three WIRUs 100, one Node-B 150, one CRNC 155, and one STI NG
160 are shown in Figure 1B, it should be noted that any conbination of
wirel ess and wired devices may be included in the wirel ess conmuni cation
system 50. [0032]Figure 1Cis a functional block diagramof the WIRU 100
and the Node-B 150 of the wireless communicati on system 50 of Figure 1B. As
shown in Figure 1C, the WIRU 100 is in comunication with the Node-B 150,
and both awgebewaméuwg'ddt@vy@sfmamba meluded inhheeivirelgshiaokumnaieehipesi ons
fromthe WRL gg are transmtted to the Node-B 150 using nultiple uplink
carriers GSEY, downl i nk transm ssions are handled using multiple carriers
70. The V\W[RDBZ]OO i NBligided Cain aafuhetrioial &k diageae bl/dte WIRU a00 hadshet t er
115, a praﬁa(fsg [Og a nepory 122, and other co nent s ( ot shown) t hat
may be fouleds: Baec‘éﬂre%ﬁfwnmv@l%ﬁw@r%teﬁe@o gﬁ@lgv%lﬁd SEhVRIAI ity of
antenna el ggRpd ‘fCOtrheaWQW abh §¥idlordRL AR RSN WRYh P& NOGé-pAesh, iandtisen WIRU
100. The nenory 122 is provided to store software including operating
system anohrapmlnflgaradohs peffhem prr orssbedrwhiezein splpmle\tmt@ehls@omrﬁfm wheal one or
i n associ ftvvar n n f t ts, a
nmet hod of per ormaﬁrge u ?etdac %{S}m&g@l )(?ngéb\?hlstlﬁgmlﬁlfpl%uéﬂm%lcar ]E:Sz}’%’pl ers.
The recei vatd dlomﬂaﬂdtrah@ntsrsms Bicd h@mdléa.ﬁsﬁ:rgenu]lmpct@mmmr@am i Dite WIRU t he
processor 120. The receiver 110 and the transmtter 115 are capabl e of
recei vi ng Hidnlidesis ﬁ%ﬁeﬁaa&f%é fecHplel Lap i e 2 ZrEEERSFY. 12

Al ternati Vr%ﬂﬁommk'éé 'a@ld%th@ﬁ@dn‘fﬁ&r%n@s” G{o@ rshHWh} ﬂf’it%&i B@%ﬂrfdtﬁrasty%l be
included in the WIRU 100. The antenna 105 is in conmmunication With both the

receiver 1WE'Rdhd Ttheeanteans ri0bt meay indutle of pleirklityacfeanteant rademmissooa and
rece_ptl Onllgara\{ﬂt of%% ergr%aé{sama%%g ll-llilaed Nr?gl? %’%1%@ O%Clwg%e 10}v§qt2 nna 155, a

recel ver transm processor 8 ot her

conponent Sprotidied T aitske st,dﬂtatar@ayiclbﬂn{gowmiatmgasytsm @ali d@ﬂh@aﬁbl@é i ®Ae The
antenna 155 may include a_plurality of antenna el ement illor a plurality of
ant ennas Y5y he g geerifer toreriaste 2lane 5 in a3saciabnp vt spﬁtwaéfeapé&?rded to

store sof thal RelddGhdtdl 'of‘&e%ﬁﬁj%hbﬂﬁ SUREESA FdrRPRIALA NG andHf sRQCessor
170 is provided to perform alone or in association wth software and/ or

any one orwithmeulgiple hpeliglh nporeat @heaemvdrddo\m@ertranpsmm@xtlrléwmlss| ons

fromthe WIRU 100 a smtted t Node- B, 150 i upl i nk
carriers (nmRtoraave s PR DSt et LaCersE At gat i P kBT 160
and the trassapiblels 2ékidhg ahll tEAIBMIBIIEAbAOBr Wokd chirerpisiaeBsNsoukk). The
receiver 160 and the transmtter 165 are capable of receiving. and

transnittiNGerEaEvel, myltaplezeseiwrs aad/an mudpRlsfxanpmierepagbe vislydeddn) i pl e

recei ver s @aqiPRUMY0 NSt & ANST05 &8 §orﬂ§%10 ?%ti{oﬂ%l%!gﬁgt}ﬂ e E&%MQQSO B 150.

‘The antenna 155 is 1 n conmuni cation wt e recelver 160 and the
transmit t endlid® trandnaicidriltlatte fadibtate dns triagsindssiemand exeptiponf wirelissel ess
dat a. [OOS(fla]tgi gure 1D shows additional details of the processor 120 in the

[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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WRU 100. As shown in Figure 1D, the processor 120 may include a plurality
of predefined tinmers 1251, 1252, ..., 125N and a plurality of counters
1301, 1302, 1303 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 nmultiple parallel power
control |oops. Each DL carrier is associated with a UL carrier, and the
physi cal channel (e.g., F-DPCH) of this DL carrier is associated with the
control cheenfee, adony or DPE@GIdpiasiont Wish coftmesp andiomgryLowsapy mwre of 9b86] | n

anot her scenario,, a _dual-carrier or.nulti-carrier erauh%% | erformed in

t he DL, usﬁoﬁnéjogfahﬁsegsl?&gﬁe Vﬂter((?lanrlr1 lé&%@as BT frglgis%lgi ate \%Ogﬁlr% UL

carrier farapowetedronhs Nodel pEosesng mhiltspletupdiniiey siiealin abandghce(veitly. |,

F-DPCH) is not transmtted 2% a carrier. [0037] Radio |ink Establishnment
ORf

( DL
Pr ocedur esP™paspagnts digrosdc LGaratevy Rsslydiedsraaitiand Cmee iR 00 to be
i n CELL_DClm ek GodestinGaE Beh bR 1eh STRE focEStAbhd shedeansh Mkt akhed to

facilitate dedi cated comunications), and provides the WIRU 100 with a new
physi cal clrasapbleofiféagiviag pod tfarsnatiguabre eir moee capmrasinpnliandpasisMRU 100
may Alternatively, multiple receivers and/or multiple transmitters may be included in
the Node-B 150. The antenna 155 is in communication with both the receiver
160 and the transmitter 165 to facilitate the transmission and reception of
wireless data.

[06034] Figure 1D shows additional details of the processor 120 in the
WTRU 100. As shown in Figure 1D, the processor 120 may include a plurality of
predefined timers 1254, 1259, ..., 125x and a plurality of counters 1301, 1302, 1303
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 WIRU 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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initiate a physical dedicated channel establishnent procedure. Two physi cal
dedi cated channel establishnment procedures nay be perforned by the WIRU
100. Thus, one such procedure is performed for each carrier individually.
[0039] I n accordance with one nethod, the counters 130 are maintai ned
separately for each carrier, (i.e., an anchor carrier and a supplenentary
carrier). A separate tinmer 125 (e.g., T312) is initiated for each of the
carriers when the corres ndln phyS|caI channel establishnment procedure is
i nitiated ihdiate repkyyiead clesapryal @stabhtshm@atsprméumuWW@rpmaﬂn t he
W'RU 100 (£ th r fin synch
i cat i onene ST s s%bh‘%‘h& O PHASG A R be B rRuel Iy e Yo

det er m ne MitetTiars, bh@s@iymoeedlunéedpeﬁ‘bﬁﬂe&fwrmeﬂl sam@ iedivadddlghed. |f the
timer 125 T312) ires for a particuylar one of the carriers before
the physi J§53f3ed. caf%acceﬁi'«ﬁﬁ&wlg B8 TUHPPAHUY COHRE RO SO RBHEPERT s ¢ hi s
as a physig bréi@@'f@ﬁé&‘ﬂ cﬁ?ﬁ&n% e. 881 ARMo8 PR R aB@' |§ﬁb§1é‘n9ént5f5¢cé%§fe&) cul ar
carrier. The WRU 100 may declare a conpl ete "physical channel failure" as
soon as ork S@wamtfetlmrh?@r(@ ghal318) ipmitiptaddion eaelr of %mscaﬁ"auers whies the ocedure.
Alternativ on ph re" if
he”procedaresphifad GRSl Rl REbRE oy DINS 8y 1 "BRSea 1ol
carrier sumcmeﬂmmhg cpiysi. catl lededomwatacthtehasmal t}e@mmmmmermm@go] Fi gure

2isaflo art of proce ur fo nitiating a .dual - carrler
operation V\th ﬁlpﬂf?fﬂr dl&%Tr(ﬁgeS\%glzg’ﬁélWW 1BBicRHPRY Hegyed from

dual -carr '1§§e10P%Iaééﬂpceﬁ@ﬁz@hasﬁh%n%émyo H@ﬂeﬂn%éa whdatherCler higfsi@per at i ons
foll owing one or nore explicit indications by the network, (€.d., using RRC

si gnal i ng dedicatedHsh8oEls ant esﬁabhsiwdoﬂ(ﬂéh() finperf 1 235ste-at-4 'Fr%1r2)162®11¥e€ doma, T312)
in the Wr [ 21 on the
recepti on%gfglg%aiéén &&h %5&9 8 f|Oont i %tyg caﬁf‘ dical ?(d C(hang‘holﬁgﬁaghg (gn

i ndi cat ed the Wﬂ_‘mbflomlednadéxsvﬁm an a pm)caweﬂe:@mﬁcham e?k%ﬁﬂlshﬁle@t T312)

in the WIRU.100,is .initiat dfor_as pI nt ar carrler (215), (e.g., upon
t he receptF§ BHreoforafhee Rprtic T3 paigar \ﬁﬁtﬁ OHepaprieciagpta aﬂ@w)feﬁeat an
i ndi cat ed «gp, ﬁl’:eﬁ%%hﬁ@ﬂfaﬁ%é”v%téo% asto'nEf%}‘ théedrirfed FARUBE Bholi3Chiribrihe WIRU
100 is used ¥o moni tor the number of in-synch indications for the anchor

carrier (420)thisnpseedwct. c dlterentivdp2thon WIHEU WIRUMEGOconsides ed “play shai tor t he

nunber of jn ne hq. 1 ngi i.ons f su ementary. carri

ot or mi narPBREy ks if bt e fiec iy Y RbRoTRURE b 5t Bt A b s
timer or tslu@pmdrﬁ ¢d¥eier Zbﬁ&%e&s(ﬂidﬂsysb&ﬂ deéicatdar ddehenedablithiesntof

i n-synch |ndzgﬁat|ons (e. %1 Ngg was reached, as determ ned by the first
and secondO®Hlnt er sFigvae % 15 a 809’ (hagbypt 2 receduar PP der intiabies Hfuph- synch
i ndi cati ong, BY REaLibE aﬁérﬁ?orﬁfor Oéﬁr%rc%%elfsor'r@eawlilmﬁ 1b ?m%%”cés! cﬁﬂéal I'f the
predefi ned nunber of 1n-synch cations was not reached, physi cal
channel f aarnere opsraten éﬁ(@d/ r él’yher VEERU288Yy, imitidte h?elanwerOp@ta@pss upl i nk

transm ssi on the carrier a Wi t.h channel ilure
bnd cont rodetihsl o rhEne SRS RiGToth o IS PRIV Rue JRBRS SRS

channel establlinghedn(RIBCCH hctibetigd edel). netrAuiTher 123, (4.5; smmg)hnlmsl cations
was reached, the down]ink_ physical dedicated channel is consi der ed

est abl i shed TRLDBM IS LpLtipted e Wé%wﬂeéé? R Hamnairoadhabeephing af apet hod,
the WIRU 490;i8@¥indedfibn thy! tPhel@otl{ Gpfionally H)ai'ROBcdE LinbiRbhea of 2
dual -carrier physica chan est abl'i shnent” procedure foll ow ng reception
of one or arbratiexpimai A savdnd dimamniLohye. ghé‘Sm%)tmdﬂﬂe WaRU 10 is ihdratad

predefi ned nunber ynch _indications fr m an f.. the
ot er o, 1 B RUGPIRR P ORirers (Pl | ek PBP oy BEOPRER (AP EPIE 5.t he
WIRU 100 sh@ieatibh®yttheeietddfk, apdion@HLteS dnl 1nd_ﬂé@ed3bb’%ké‘cﬁiﬁn@&ﬂcﬁ@bﬂ@nChanne| s
are then considered established on both of the carriers. The tiner 125 may
be stopped and reset if a counter 130.9.n the WIRU 100 determ nes that the
anchor carrier receives a predefined nunber (e.g., N312) of in-synch

i ndications fromlayer 1 and the physical dedicated channels are consi dered
est abl i shed.



[0042] Figure 3 is a flow chart for a procedure 300 for initiating a dual -
carrier operation and nonitoring the carriers. The WIRU 100 initiates a
dual - carrier operation (305). A first timer 1251 (e.g., T312) in the WIRU
100 is initiated for an anchor carrier (310). A second tiner 1252 (e.g.,
T312) in the WIRU 100 is initiated for a supplenentary carrier (315). A
first counter 1301 in the WIRU 100 is used to nonitor the nunber of

in-synch indications for the anchor carrier (320). A second counter 1302 in
the WIRU 1th@e). A fissdonntenrdfd tiothe RETRU MO is wieditn nsgmitol thedivodier obig-f or t he

ot T pr odaPrhddtafitnt B he aieHRe Bi: B4 oAt Pl RS SRui bea by
ei t her of WIRU i108tiscassdt &5 ndaififorothet Aember afidncFush endicdbidnyesr thached

before the first 1251 timer and the second tiper 1252 expired, resgecti vel y
(330). |f Sypelemadary sedien (Frver AGrtaraiagiiemisthan @adesndo ethaemel, t he

first timesipk?ddeiiwhst mfﬁsl.scﬁﬁgp& me%@%qrﬁ%%%e@i%ﬁkﬁﬂ@@%@gﬁg&%@h@35) I

t he predefined nunber of in-synch indications was not re d, a physi cal

channel f aidmbe ifsndpotiaiebiatepoerted N3UW))wasaedchdde aniRterngded bypse upl i nk

transm ssiQn,on,the carri.er ociLate i t-h the .physjcal ,channel failure
o oont s B g Bh iRy IR IR AN Rl e MEaBHE] SRup Sl A nth)
channel eshafhtishednd{B4%) thel 8043] drndifeuenty &5rsadchmebithe caeliesomifinheat i ons
system (UMIS), .the network may configure the WIRU 100 tqQ use

" post - ver iFedefineshnunpegiiamvpeh grjedtions waanefecagqdapinyitehthangela hi gh

level , whenpAsts dusialkdd/Fgol-QR ('2?5)9&9& {&WLE%O %Bgﬁ?hhﬁ!ﬂ?e{ns%@ﬁbﬁ‘ carrier
operations upon initiation of the physical channel “establishnment procedure,
the WIRU I@Cthstcartier agsbéiatedtwidimsing plsyaenlichamakil dtidine sandbondimiubs eplinkf t er a

certain period of. ti e. d.,.40 ns t he al ity _of i1 he | channel
(DPOCH of e EisesRyioh o bty pE R Y 17 P AP R L B ol Ui "
100 st ops piphéfited n@nboi 65naynah dndioationiess festibdthenioxatlitkplpysdeedur e
normal ly. The, the WIRU, 100 waits for the downlink channel to be

est abl i shetpdictodehpnnelp qomRiderehestrldshed: [ 0044] I n dual -carrier

Pdependenc Ty Thus ™ tha iy 1ot ey arar e heamenb s EE IR | i

carri ers vili®onmaestpitysitombr dédi(eat, BB kNamvel thesiratihfighmoémt digl-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
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initiated by the WIRU 100 on any of the two carriers. Alternatively,
post-verification may be all owed on the anchor carrier, in which case the
transm ssion on the uplink is initiated on the anchor carrier, if
post-verification is configured. The WIRU 100 may initiate uplink

transm ssion on the supplenentary carrier if the physical dedicated channel
establishnent criterion is considered successful on the supplenentary
carrier or on both carriers. G herwi se, the WIRU 100 turns its transmtter
115 of f ani@itéaadifaens aneher puzierV@i0X | Ameren timdret2s: Tha. BT incdhdoes not

transmt S tion
that the duaiits AR DR RURNS B en AP L RS B0, At pufifled T8

resum ng ughlei WHRU 408 113 sisédno njddsb jthn eensbgrhyfsheghcld éddicati@ds folhahael
establishment fail ur ected on one of t ers ile the other
carrier | SRS TG Aavend @u&ﬁ%%?@arnﬁ@dh‘ﬁ&“ﬁab%ﬁm b0 BWHGF§ shed,
the WIRU 10Q @bt h-HndiiafRatis st &7 tROsthifRehahl L4 ca@idd 805). StHeh, RF f i ts
transmitter 115, and consi der post-verification failed on this carrier, (if

appl i cabl edeterumaspTHa WaRUAS 60 wWheyhes! erongton prefleined anemhersifon/wackpt i on on
the carri %di’&ﬁhﬁﬂsk‘ tN'%?z é%%hgfhy gl%ﬁélﬁ(?fttﬁg f‘%%‘:n&%herefé(ﬁ%k 508dongr send
Ing to et wWor

an RRC nessage I ndi ed| cafled
channel esdoabtersmm Wasfraad}%d eforenhe fifrstt ma'nctaﬁén aﬁds theTét&oW Ruh O 5mYy

report a successful reconfiquration pr c%g[gr RRC reconfi guration
conpl et e neé‘é’élﬁge]ﬁ%p?%b\é\i%&?’g} HE tigeeflae Wfén EXRAHALIAEIF HES cat e

that a faijlyeie0ere Hredtiffarars, Rhd the s6@MU §hsr 195, éﬂéaétoﬁpé@hﬁ&'&ése@ccu”ed
on the anchor carrier. Alternatively, a new RRC nessage may be defined to

i ndi cate &3pak | b the pmﬁp%enum afom-snghsiadébasions asam apentachepont t hat
I ndi cat es@g%;ka? cflﬂlﬁeﬁrfﬁﬂu% id ﬁéc?ﬁ%ﬂ/r%érheégsﬁgc?&?g %W@Hﬁaié& OEp%I lure

nmessage. ["'ure nessa 0 repor at one
carrier famlﬁﬂz, trénsxmssmnhﬁt tHeh%rﬁUp@d;s&bﬂﬁlﬁédawythdalrerpl@mcfahd:ﬂa&ﬂ],el twilurbe anchor
carrier, ot h? The ! fkal | ure. cause” be e ded pI e ntary
physi cal FROtirpugs plik tEANSRisHR Onpﬂgﬁs e hanhes ar pptpLeh ust a
total physisefllishBansgd). failure. The WIRU 100 nay report a speC| al val ue of
a channel quality indicator (CQ) to indicate a channel failure to the

net wor k, dPO4&f r ai nlt rormivepsy tinplgile tdekomipunecationpesya@m i(FMIsk dhei nuous

transm ssi TX) - e nawr | ayet 2 2 ssage, be used.
Once a fall}eﬁ‘rlvéqf snla eg%r%f%%laeeth t e\fﬁ%%i\(l)\gﬂk ¥eh 0\7\&'&@ %Wg?n%sl%c%xﬁt ?ilr%ue wth
single Car];fhy%fcabmhaﬁhd}lOéetthﬂhﬁerﬁiJC@ﬁs&fhﬂgh davéli @henThestWeRIBicafiOnnigy al so
stop any reception/transm ssi on pr?cedure on the secondary carrier as soon

as the prdOBHENE & ©NVEPURRRL sgle- g TR fIReEROnh dPeAL A HH of the
networ k. [[ARARLASHAMLEE st ab18RGRNE | bced i@, SHRIEIEB! 16T s1APS! AbliRR. once a

physi cal
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 WIRU 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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channel failure occurs, the WTIRU 100 may revert back to its previous
configuration. However, for dual-carrier operation, the WIRU 100 nay
continue single carrier operation on the successful carrier even if one
carrier's physical dedicated channel establishnment fails. Mre
specifically, if the anchor carrier physical channel establishment succeeds
and the secondary carrier physical channel establishnent fails, the WIRU

may continue operations on the anchor carrier. Simlarly, if the secondary
carrier phpsiatafl ohtrenB TR K9 ps el thecloweeryrivael tHecraatively, vastri er

physi cal c . i t fail h t operatijons on
t he secondgggﬂ%gpg?%ghkfag%%Pﬁﬁéﬁ%a gyﬁcgﬁ§g£%% ofhgﬁ%ngﬁgglénéﬁsé?y
carriers faithepipimikdalinidiacidat g alethonelrrestifipddt stenifiohtioh ecoMliBUred)0 may

decl are a ,physj hannel failure and report the faiJure on the RRC
failure m@%\?ﬁéﬁ%myﬁ@wﬁe tA nlv\ﬁimﬁmmm@aﬁyth@ﬁaﬁpﬂe&%%%rwmﬁ@f ol d

conf i gur atgh@anphykRAPI A dted BRAAYE le¥sabliBE MR R ARR nMB Y o deat e upisshgal
channel failuré even if one of the carriers failed. In this scenario, the

WIRU 100 naaythecsunilempaiary sather ense batteearrisss.h Osherviee sthiealVil&d) pagsi cal

de oo 1 0!Gl RN ORI M ard Ty gt T
power contWalRU 00p&oes(riot eransirit en thaldLame avadits ghér 1BPGHmacs, RPECkhchannel s
eXChangl n%ngi{cg’g%rrp tﬁat the downlink physical dedicated channel is established), before

resuming uplink transmission.

[0045] Once a physical dedicated channel establishment failure is detected

on one of the carriers while the other carrier is considered to have the physical

dedicated channel established, the WTRU 100 may stop UL transmission on the

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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power control (TPC) commands), the WIRU 100 may i ndependently nonitor the
quality of the DL F-DPCH channel on each cell. Thus, the physical |ayer
reports in-synch and out-of-synch indications to higher layers (e.g., the
RRC | ayer) independently for each carrier. The criterion for reporting

i n-synch and out-of synch though remains the sanme as for single carrier
operation. In a long termevolution (LTE) system there is no power control

| oop but the WIRU 100 naﬁwindependentl monitor the quality of each carrier
f r om whi cthysphayehagalel tebiire arddstedntal ohysisambenne Hpdary). The Wddddaao0

[ 0053] D fferen ssibilihties exist _for, pt SSiin ih-syneh and out - of -
synch indfgg fg(gga ﬂﬁ?ﬁ%éﬁf‘%Qe?é’éﬁaékﬁéﬁﬁ f?gﬁguﬁgﬁgﬁyggx?%la U 100.
[0054] I n tdhenWEREi1168t0 hepatabik, 00 ueh insfrdidGepaaig HCEJGq the OdI igut - of -
synch indigations and in-sypch_indications, as well as tinmers 125, are

mai nt ai ned ' FEPIBYERS CAPFPERIOTRE: éb@mnﬁayeﬁwdém%ﬂ@a&smﬁ HaY whet her
there is radiQdl OMNee hahfltHeGs OB RIddBIhE AELW &K, B WIRNY160 8 4y8RaalLVe |
counters 130 and timers 125 pertaining to each carrier. As Such, on a given
carrier, avithsmglaagriceogeratipgpd)the sueessfuberroiponThe FETRUAGOanqy eldef i ned
nunber (e.q. 1 f out-of-synch indications for fhis carrier, and radio
e ai e oY EeaPlop Rt B ootk § B8 B B PRl Ab Pl e
nunber ( e.the prd@lioye Hiiils, or syitdbhr hndkphdit Gnkcaio frenahverdtwdliie val ues of the
timer 125 n%ﬂthe nymber s of iniﬁx?ch and_out - of synch indications (e.g.,
N313, I\Blégo y be CREUEEREYFBECIIBLHOE BINRletRETIER POGRRYIOBORferF Rh R

[ 0055] Fi guh@sindiA faitgre? Becutrgk eie TWIRINEI00 n$ay2 rBL QY IGRAT o FigE FePiogsedure
400 for nonitoring the carriers during a dual-carrier operation. The nunber

of out - of -copfiguiatiine dldvorvsr.ifer damliceoriebrfeontiam thm¥dtU d 8P masrconsibng a fir st
count of 30l $0)er RS NUTRE" 8l QULLRT cENAG LAEBLL A0S, MRALLRT e for

a suppl enentary carrier cusing a-second csunt er TSt ti mer

1251 (e. g.dedidt&d tlanddVESablisHidd0t f0ls. LNMEe s1secifivallyaifetle @nchoc@idieti on t hat
a first predefined nunber of out-of-synch indications (e.g., N313 for UMIS
or N310 f d%%yswitha%n%leeé hinsntisysceede it B peopday gatrdT P REEy t he

first cou %%hnéﬁ&%aﬁl%%@ent%aﬁ@, RO TR Bhay €ddidie SherathddSod Me MMEgror T310

for LTE) is initiated on a condition that" a second predefined nunber of
out - of - symehripnditailaglys if $he sacineldry cartitie pbupiphlechemtnet yestahlisherenas

determ ned_hy t.he cond,counter 1302 20) ., A.third counter, 1 in the
WiRy 1004 Akeda fp SRERRRER O ahiaie! et Sl AR RS IR U e
anchor carhageortfd®) opeafiony dhtleosabedary3@4ribnn the WIRU 100 is used to
nonitor the nunber gf in-Ségch i ndi cations for the supplengntary carrier

(430). [00881A det eMrhesabronthe anehay s pplemgntanzcastiesy faplophwsissd edef i ned

dedicated channel establishment, the WTRU 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 WI'RU 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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nunber of in-synch indications (e.g., N315 for UMIS or N311 for LTE) for
the anchor carrier is counted by third counter 1303 before the first tiner
1251 expired (435). If the predefined nunber of in-synch indications was
not reached, a radio link failure is declared/reported (440), the WIRU 100
stops uplink transm ssion and E-DCH transm ssion operations on all carriers
(445), and a cell update procedure is initiated (450). In an LTE system
the WIRU 100 perforns _an RRC connection re-establishnent procedure, or
moves to RRUSrppErst @) compemdishghol Tiket A8 maydodepandently medtordbei vat ed
or not. [Q f dn f 4N n t.i ons was reached,
a determn aﬂt# of tIhQE]‘) E‘e]gﬁb c% n?ﬂb acg cre]%,[ TEX p,ftgggﬁgsm% lﬁ}ﬁmrgpoﬁ?

i n-synch |mehy@a}h|amlsoﬁeofgsynchﬁihamfaabnéJWﬂ'?mQ}iierl\&%rsf w.egl Ty HRC 1ahe)

suppl enment.aryy carrier, i s ounted fourth counter 1304 ore the second
timer 1252‘“@%%?’\%8“@’5@5?“ | P Re 'gg%ﬁfé?qr%?@ofohH?H%Pngfn’sﬁngv%%0}1 of- cat i ons
was reachednch mﬁodghr fimdihI®he 24 2370 élhglesc%gﬁepoﬁéra:%nlaﬁ% BhE t&ipPped and
reset (460). If the predefined nunber of in-s I ndi cati ons was not
reached, avohtian (i SB'afielnurtéereslsGMWe@ctbn@pgprdlm(c4]66WTBHd1QOrmaW RU 100

st OpS Upl Ilﬂﬁylgen% Sl%lognc nc%e qua 1 SCS%'I'CngI' O% th\Ihl(Zﬂs 0 t he
suppl enent ar carri e cont fhued rransim ssi on -an
transn1SS|¢mh@maiaﬁnaﬂ&haﬁnuhﬁtuhmhpmcﬁﬁ&hkﬁr (470). In an LTE systen1 t he

WRU 100 ﬁ@ggﬁ rece on of P on thf secondary_ carrier aqg i nues
reception ﬁﬂﬁgtgﬁ§ htigs p¥ipbior IFetPSBPRHEA 1R AERE 1Y 8“? io link
failure orsyaeﬁu%cat%s%rﬂlgﬁéﬂay@rs%m%wn@Bameoyﬁf&l\Wﬂmﬁoét ate for
the other carrier is introduced for one, or nore thdn one, of the val ues of

t he ti mer 4002Hd preB@ﬂKﬁ@@RﬁhHﬂbS@xnﬁ&nwvnbﬂs9ﬁémoahmupdi@yncmouhdﬁcatlons

(e.g., n C. tQ i allur first
deternlneﬁgPor onm&%%5t§é§gs r|g$g%a§%n¥ﬁfﬁﬁul gnnm$]g$a? 3n8?fferent
ti mer and/for edchdiedtd. @he VEATRES 00an shedepbnatoly deﬁ@hn@nblwﬂetmaithafeas tadiot he

ot her carrllgbﬁa This accelerates the determ nation that there is radio |ink
failure orBofeHuEae? pEhe carpesby ugsebhe sespprgieconptae dp0 e8¢ tigrerg 425 of - synch

and i n- synghtdiRfigQ8hONsa sy RY sﬁ&?%ﬁ%r%v&h@a%%zer%ﬁnériﬁﬁ%g TEEYUEr timer
125 for both carriers, 1s another possibility for processing the in-synch

and out - ofstasiad hupandireestivioas aapradeinkd ghtembeiayens. NBig) afumterfssyack
affected (iR ased% the i ndi,cat.i EN-S or_out.- { nch % ei t her
carrier, mﬁﬁ? P ttgysl HraR” 5\%1#3[1}0 % g}nlrlﬁ %ést etﬁr%}neld 12 ilure
consi der | nagph@tv, thef@era @irsdef[RAGRTAbELIHAL iNZeiBJ,oﬂﬂﬁesy\%RUnaQ@tﬁﬁs Rirai NS two
different counters 130,

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; (405). The number of out-of-sync indications is monitored for a

supplementary carrier using a second counter 130z (410). A first timer 1254 (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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but the counters (e.g., T313) are started once one or both carriers have
reported a predeterm ned nunber (e.g.. N313) of out-of-synch indications.
If at | east one of the carriers reports a predeterm ned nunber (e.g., N315)
of in-synch indications, than the WIRU 100 may conti nue nornal operation
and no radio link failure is declared. [0061] Alternatively, the WIRU 100
may declare a higher layer radio link failure if the criteria for radio

link failure is fulfilled on the anchor carrier. The WIRU 100 may still
keep a countEbis reachest fog yhe Anghdi cearipoas detesminddebys thypfiesrentater, 130n or der

t o manage ownl i nk. r tion [ LSS} ]ﬂjf‘ﬁl n. carrier.
Thus, the (%?@hg}sﬁcz%}%?lgl eﬁfg@% atL,eC‘?‘a?gPSa%OF gg\lﬁglsfogiﬁ%gpg&everf 1|s18 mtti]are%gc(rnllt eria on
t he suppl eneohditign Cidiak i eke@ned pidefitbd idungtebr & w6l gygich oindivasiongrist eri a,

t he WIRU 100 declare_a higher layer radio |ljnk failure if the radio
ink fai | GPBCRE OB HIcRNEH TRBHATE ST Ieb g AP TG Y g serBwEP RN S0adi o 1 nk

failure i 5406t & {HNED BRI JORE! tHeAVTRES 100 B8 s M 34 dBPorTRY Rt bMnone or
nore actions including rel easi n%gal | radio resources on the concerned
nga

carrier, stophHslicsdrhy Eyelhie ore en¢ia sy dediveth sdueteantidh it EhCH)
transm ssi dures (if i.cabl n.the concer.n arrier,.including
15 opoo TR APRCH fRedLkd rBRRHG AR iRy SR RE Gt BB RSt bt or
si gnal fr asuippbhendgbwoederied (83®pP, (e.g., high speed synchroni zati on control
channel (HS- order on, the anchor or_supple tary carriers, indication
from hi ghzsogéyeﬂrs, -%@maﬁwmﬁéﬁ% a@?%wggt T RECH) wPtarielpedi al

val ue of gl afber A ngh HMic AR g, | N3 88 i TEVTESSENE1 1 hs: MFR1QRemay St op
PDCCH and PDSCH reception on the concerned carrier. [0063] The WIRU 100 may
flush and asicker carhier B OCHt ey tHE-DSCKHEHARDs before thedirstgimehé2@eapieded
carrier . oS P Rkhihes: ALpaPS9E AT R AiGRIRAE (SRR Jagi8!
initiate transm ssi‘on of a neasurenent report, (if thereis at [east one
carrier fdinkailthe fsatbcirbd/fdpdredd @ne), tise WAIRde 0@ s1vips eg)ink it Feod sutls sign

i nformation for | east .the carrier, or set of carrjers, for whjch radio
link fail g ?%nggt H@WW}O%QE‘FFaitW%%?ﬁ§ﬁYW ‘el el arestl WRitatecarri er
for whi ch radi@yb idikidakl W)l B SeLEHEReM. (FEWAR eNO0PErREMsGRIHRC
(Ec)/interference power density (No) of CPICH received signal code power
(RSCP), DROGREdtamnsmstailshnpokerocedntd, or mpreiodtivier[MHdashadaep¢ddieg] | n a

UMIS or L-IZ)% V%Mgtth%mse(!u%t?frﬁgsrb%grlil %@ﬁ%ta %%Lrllro?.rrent S are

[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 L'TE) for the supplementary carrier
is counted by fourth counter 1304 before the second timer 1259 expired (455). If
the predefined number of in-synch indications was reached, the first timer 125,
and the second timer 1253 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,

-15-



triggered when the serving frequency quality falls bel ow a predeterm ned
threshold. If the network decides that inter frequency neasurenents need to
be perforned, the network may send control signaling. An event may al so be
signal ed along with the neasurenments. [0065] A new event nay be defined for
the transm ssion of the neasurenent report to specifically report the radio
link failure on a specific carrier. Alternatively, an existing event may
be extended to cover this condition, i.e., the existing event nmay be

tri gger ed thsiWHRBi t00etonpsrecentionenf PR GTH ohéhe srcopdaryspstiemanst cantismugddi t i onal

radi o Iin%ffa%l%nggﬁéébﬁgio fq{ tpe:P?Qrier. [ 0066] Al ternatively,
inter-freq&gﬁﬁy)e §P '3%%#@n8%56?0 report that a failure or the

qual i ty of[obs® suppWamentiaéry Baartelio Nask failllenohedwod thbr eghierd, awhi | e
the quality of the other cell is stjll satisfactory, and, aoptionally, it is
still the %@@{ld%ﬁmom thegrpgiodinkestabg g tas eher tREISERDMTOO1GREYOF PBSK t t he

measur ement o LRRht orkts bR h O9L1uRE of B BXies! | 1 FRERNO acaihemBohamt-5M5 (1. €.,
"measurenent report” RRC nessage or "measurement report” information

el ement (1sEn¥h and irderichéndicagoan RRE.. MEFSa B 16 padiTBil8alAogofdanglyhif sadiar pose.
ooe ] T LR b A Pt LD R P
remai ni ng Gauig déferer ti@enahd/selndicdtivg Rk toeletbradine radiodinkfaiiuad foval ue,
I(ng?u}n gz:égégo%gg ;:I-Qr%etrr %lnlissrr;cscgieggtegfthgndelcgr%i%g%ii)g r’]chg;g tlllgf%eig r%aio( lelnf<J ’
failure on both carriers.
[0059] Use of a single counter 130 of out-of-synch and in-synch indications
during recovery phase, and a single recover timer 125 for both carriers, is
another possibility for processing the in-synch and out-of-synch indications 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., T'313) 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 WI'RU 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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control (MAC) or radio link control (RLC)) that the radio |ink has failed
for the concerned carrier(s) nay also be triggered. For exanple, a special
field of the MAC header may be defined and indicated through the use of a
speci al |ogical channel identity (ID), the use of one of the avail able
spare values of the MAC- | header, or the spare bits follow ng the | ogical
channel identity value 1111. This field may al so I ndi cate which carrier or
whi ch set of carriers has failed. [0069] A CQ ort may be triggered to be
t ransm t t edtitgiinhthe WHBRE H00 maly declangla bighen éayreada 0|hn|kkfaﬂaret Wtke ralip he

network for t concrnedc [0 Radio Iink nonitoring nmay be
st opped ba qlﬁeal\#ﬁffl on’* %th CCE‘A1 )Sr { Qﬁ:fa%’bfl er and the determ nation of

radi o |inkobe2]l ure mfentrb&&M%n@é1Wtéhﬁfned[oﬁ&?ﬂl]e@\b&ﬁﬁ@athe/‘éﬂl‘)RU st oppi ng
reception/transm ssjon procedures on the c;oncelr ned carrier may be perforned
by the WRYOmDaY sacdermmngppmaeacting wetidne releatipaallratifierRorses ekei ved.

[0072] The WERLAQR-dBY Rk ILENAR. BSCH ﬂe@éﬁﬁﬁ@arﬂ dnhaREPdEBEQNA RSN al |
carriers, even though the radio Iink failure has occurred on one carrier.

(E-DCH) transmission procedures (if apphcable) on the concerned carrier,
including HS-DPCCH reporting. If performing the latter, the WTRU 100 may
wait for a signal from the network to stop, (e.g.. high speed synchronization
control channel (HS-SCCH) order on the anchor or supplementary carriers,
indication from higher layers, E-DCH absolute channel grant (E-AGCH) with
special value of grant and/or grant scope). In an LTE system, the WTRU 100
may stop PDCCH and PDSCH reception on the concerned carrier.

[0063] The WTRU 100 may flush and clear the E-DCH and HS-DSCH
HARQ entities for the concerned carrier, (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. Afl 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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[ 0073] HS- DSCH recepti on and E-DCH transm ssi on procedures on all carriers

may al so be stopped upon detection of a radio link failure.

and HS-DSCH HARQ entities for all carriers nay be cl eared.

[ 0074] The E- DCH
[ 0075] The WIRU

100 may initiate a cell update procedure with cause radio link failure
generally, and indicates which carrier radio link failure was determ ned in
the cell update nessage. The WIRU 100 nay then nove to a forward access
channel cell (Cell FACH), where the dedicated channels are disabl ed and
conmmuni catdaorisr.ahkeyetivelyned evistiog sver mhsahm@ttsnde[m'ﬁe‘}'axcﬁbimgdtt@rbe

Per f d .Upon Det erni nat i Radi
[0077] Act i 0na ey B0 PbRHEA 0y ke e T

Bt ineabtiehi ik Eosr ¢ adio

link fail wysteamn ot bige additiohalcaidid Bhk fa(lldretchﬁeﬁ&mﬁﬁrth@daﬂ@éxfl er is an anchor
carrier), as described herein_ belgw, or on the supplenmentary carrier, (if
the concerlH@8flcar ri efteraatiishairiftfregupnavarynts may be extended to report that

a failure or the quality of the supplementary carrier has fallen below a threshold,

while the quality of the other cell is still satisfactory, and, optionally, it is still the

best cell in the given frequency. The WTRU 100 may transmit the measurement

report using one of the existing RRC protocol mechanisms (i.e., “measurement

report” RRC message or “measurement report” information element (IE)), or

define a new RRC message specifically for this purpose.

[0067] The transmission of scheduling information may be triggered, where

the included uplink power headroom (UPH) measurement relates to the

remaining carrier. Alternatively, the UPH field carries a special value, (e.g., 0).

[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 WITRU 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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[0078] When radio link failure is determned for both carriers, or if the
remaining carrier left for radio link nonitoring is determned to be in
radio link failure, or if aradio link failure is determned in the anchor
carrier, (even if noradio link failure is determ ned on the suppl enentary
carrier), the WIRU 100 may rel ease all radio resources on all carriers, (or
the remaining carrier), and/or stop HS-DSCH reception and E-DCH

transm ssion procedures (if applicable) on all carriers. The WIRU 100 in

t he Iatter[Oaagle may TheiW TREr 108 rsgalipriiatiyeist tvteane pllopitiottgselycspon ¢8. g.

HS- SCCH or n I ation from
hi gher | ay%?léf?snfg%’igﬁ%ﬁq\&ﬁ%@]fggm 59% a% gogf) ?C %d:gnrh&?: ('(:aag?fe he E-DCH and
HS- DSCH HABQr&nt i t i EKS-DSCHAkéceptibh iz@idsE-I0CHi ﬂ”riahﬁrat@om pﬁnlcbdmmdaireanr ocedure

with cause radio link failure. The WIRU 100 ]re%y? te which carrier

radio | i nkCAFEPTUMAY WS RecttaPPRA P ditertipr ot iff ‘éremsssage possi bl y
l'isting aljoo¢qrri er §ht &-WoEe Andl tHAPHAILHARQ AhkitRikTat hNehyridrsSREFHAl val ue
may indicate that radio |link failure was determined for all carriers. The
WIRU 100 nidserefien nove to OeII FACH or another state. [0080] Wien the WIRU

100 deter a rag I [ er i.e.,
suppl e.men?@raﬁar adi o ?rﬁlﬂ ﬁur ééj {Iﬁaaﬁﬁ%ﬁgqg% dgmgéoﬁgg%lﬁeg&@h]ﬁgsg
transm ssiedic bok fhiloe gyh@muu rag@sl 1addam@twmaIclaynbiSMImkd‘eﬁUr@Waen t he
suppl enment carrl er 3 t he WIR st o nsmtti ng on the
secondary drstrme qt@éﬁ@@ t¢ HRFERS- %ﬁ’ﬁ%‘y}é aas PAIPOYS DA t hat
carrier (tHARSM é@de@i‘ cBRENIEGEPIGANFACTDL WRNAE [ the déﬂ?ca%tﬁ@h&lqgelg%eal SO
suspend HS- DSCH reception on the secondary serving HS-DSCH cel |. Rather

t han cl eardipapled bnd epmrathicasmsrare periohaedwRgonggomelanrelsai n t he

confi gur ?‘;['gg‘?‘g' nf or K%br?é‘ tofb%..Peﬁ %med%qﬁ' Dgte%nﬁ?oqlAfl%ala’?'qkknk-@aqlu%RU 100

may contl 0 nonitor the F-DPCH T the Supptenentary carrrter 11 hopes of
re- establ ifshar@rsignchroni zation, opti onal ly for a given period of tine. The
WRU 100 resumne link o era ons a time when indicated by the
net wor k v."@%zzam i ci f EPWW%W ogmed aheaml%gg%@et@m@@e@% order).
[0081] In Quéelink @al@@ﬁee&r{ftl{lﬁaﬁéﬂb@%ﬂ@éxz@f'tﬁe cbfeeab @b BN abdir WIRU 100
initiates a new synchroni zation procedure, or restarts the synchroni zation
procedur e cAr{iept naemlsmyb@d hbesun h@w Wrepi fth@@ﬂlmlﬁ)mentﬁrson@rm iédhet he WIRU
100 may |n| ti at et Car alnp?{noC eg ugr%eafter a given period of tinme after the
radio IinkK Pg?lnure nﬁ'n ]ts Boﬁ Fadi'o link failure, the WIRU 100 starts a
timer. \Wenovdii s neWHdnﬂﬁi’dl@Xllﬁkrfeﬂuré hed MERWiHAOfor Mioth adeterbher Talve
synchroni zati gn, procedur If the WIRU 100 uses the synchroni zatj.on
procedur e r&mqlwgﬁarra%kegr 8" o Hekdpatigyingis éﬁfl@%. 9 B¢ forpdio link

reestabl i shTRpt o2hf £Eadlo %R%ﬁﬂ?é‘fsﬂfe&feﬁn%%@ ih mfaﬁa{dr%@ne]? heshaFapet ers

for the new synchroni zation procedure and/or the scaling paraneters may be
har d- codedador linlhédilideds dsteparinedin the seysemeniarygamaet)othe WIRU 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

-19-



[ 0082] Wien the WIRU 100 determ nes that the radio link failure is on the
anchor carrier, the WIRU 100 may request that the supplenentary carrier
beconmes the anchor carrier. This is nost relevant in the case where the
anchor carrier carries sone control information for both carriers, and/or
the WIRU 100 sends sone control information (for both carriers) on the
anchor carrier. Upon detecting the radio link failure, the WIRD 100 may be
power controlled on the supplenmentary carrier and may continue E-DCH and
opt i onal | yagis-IbgcfaituranEls g&’ﬂdﬂﬂ@c@@tir@ma@ﬁwhmlsca@aw iredio lprolgildee t hat
all the cantroel, channels.are mgrated to this canni . 10 RU 100
mmy ¢ hen stop e SHERRCE 4 A R ORRAER: bRedel pERIL I ne A AR M S ena e
i ndi cat i onyhich tibheppledsnor klteon ftivenphespebial sthel wap nhdicytectdrat iradiot lonlan anchor
carrier. This may be acconpljshed through. th surement report

transmitt daliye PRe SlpprisaedPany earerer b'fhé’s&’é]ﬁ@ rifeBragieE) mgye ¢hr ough

sonme | ayercdiy FAICH @Y 8hothetB&1ani sm The network may then use this as a
request to pronote the supplenentary carrier. The network may then provide

t he necesd8p§0lconf i Ylheat thon WHREr A0 | detetminehea IR 1o fadlugetoruphe he

m ssing uplink and downl.i nk.control, channel s .on. the. p arriers.
Toos4] A + S oPat el 67k ane FRAN S p R PO BRI 082
new cont r ahag hagpald HDOHBtdmisdinerdERiod QfFotminrbavadt aptopedigt HSkn a
"transitiaon' nmode with a reduced set of E- and - nt r ol

i nf or mat ﬁﬁcﬁﬁécwm%@eﬁaypwe@aw@ﬁ?%% t@p&%ﬁlﬁﬁ?@wa@ for a
finite ting; (dhReiaLRL t%é][s%gorﬂﬁfaﬁ WPRAkFdeddrnsy 8hathbR9 B HiAR)E-DFH t he new

control configuration information'is not received within the time limt,
t he WIRU J@@rategnstdnethati ewtirzardtransmdisoor amkrdcaptione Qpithredivt threud TadJ

descri bed above. 085] Al n I he U _100, may ) a swap
of the suplp eneht gsrgfus ernrdltlglrgr@%gﬁ%ﬁéépﬁloc %r\}%gaasrerc ?%(%&{WISF k’?ﬂg%ﬁéepf %I—II( accepts
t he requesll, Rftbér diageclédien€ anfrelgusdidsonrdesf thie METRON1 @ malyhetaiawhanchor

o 1 he neveaLpTReriasrbsHIe (N B PN SEB e VI nae
gnde[]gone WORE Sdtidie thMdHiRkhe FIDPOHEL the s@bbeMHRhihg caﬁﬁeﬁitnquké h
ynchroni zation wth this carrier. As described above, 'the WIRU 100 nay use

a new syncfirersstedtlishingpsyocbdurizatiom, apmodally dor 8 yemed periigdof bimepr bedure A

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 WT'RU 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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[ 0086] When the network determnes the radio link failure condition on a
carrier or set of carriers, either autononously or through an explicit

i ndication fromthe WIRU 100, the network nmay stop scheduling the WIRU 100
on the concerned carriers, disable the concerned carriers, (e.g., by

sendi ng an HS- SCCH order or RRC nessage to deactivate the carriers), or
configure the WIRU 100 with anot her frequency within the sane Node-B.
[0087] Si ngl e Power Control Loops [0088]Wen there is a single power
control | agpcedyre and/oghlae mlmgmrmmnmy@eMOé%@nm@ufg@dcm@t ng
transmt p r T commands), the WIRU 100 nmay nonitor the
quality of&?ﬁé#é&g@nﬂ%&}ﬁ%@m channel on the anchor cell. However, this
provi des r[@did2) | i nk Wism theWHRUf 100 dehenaneditdiat cled tadiollivek fATIKTd iskdGhaay

det erm ne t hat the‘rad'o\)v' i.s. of poor u%it on o}glg of the |

suppl ement #HS*Ot &R (tb? u? 1@9@’}“81“% biBrhERS SHPREMERE oFATER ng
criteria: Kdaem@BasdihechotRhitRIGRs ormbhieretlRGe NGk GAE KiREe (SR MSrbel ow a
threshold for a determ ned period; the nmeasured CPICH Ec/No on the

concer ned @arier esrriegvaingsobebbinfermaiianchobetbfwirrigrsdapdonteW R 168, the

mb f [ hi ' i . PDS
protocol dSia” SR copre) TRErANRLEE pARUO SREhE A EMA AR oL TEPR e
rati o of fddtbathgHtheRBRCHIHDAihaeetitcl WAR DTG0 ntaytlad pddErRDBGHIIEPDUnrteeept i ons

(HARQ bl ock error rate (BLER)), or a novi rage thereof r

det erm neoSLi?‘?ﬁ‘?n&%F}taB‘ééﬁ g ﬁgléh"é‘?yt"r‘?ﬁﬂ_n&e?ﬂ'@ﬁoﬁ‘ , OBHBH?E]E% }%%S\fg[ﬂue falls
bel ow a tmrgﬁé}ﬁisgiomrec%pt%t&fﬁﬂi@@ﬂri@@,rﬁredid@a thet S0Rlcoh B oE&@nbRar@
determ ned period. [0089] Wien one or a conbi nation of the above criteria

is met, theigyhtest todhid eareieri ndi cat es out-of -synch, (or an equi val ent

i ndicatio o hi gher nati ve he . iLrectly
determ nen[tbR%%] t he IrTgl i\){é@#iﬁaﬁoOoﬁa%ﬁéeggk%eérégﬁ&gsﬁbo\éwgﬁe%%gtp{}g%é)grtlhgr has
fail ed w tdehbr uddrkiezi ngdt bend s yindkaodt - @f shachetieekatt 3Tomp03BEThe WIRU

100 may determne that the radio |ink is good quality.o e of the
suppl ement PP CAFHREY YT dg 2B RNGRR. CaBKIC) %ﬁ‘i‘Wa}fff %‘i’f?m)éﬂlsgﬁ‘gﬁfr&%%m ng

criteria: thendmasshest eBbltrdinen QR ih ke M}Q@xﬁl@ﬁ%r%%éfﬁ&mgé goRkMeqabove a
threshold for a determ ned period, the neasured CPI Ec/ on the

concer ned awve) @rthrarehi somedbpeiel er lakiecd meblhiom. Fhelaebrorkmedy Penivsd, t he
puer o g1 o4 BRSSO 15 D85S Yo BB O
recept i onsproFR@hBIER)ssaBr coafignvatigh Aaemagior teethe oV TRIET0@tckalt eprtheed
peri od, berg?srs?nsg llqgl\l,\rﬁ(r au:[u:rl1 3ngli£1]2 rcgr?tggll 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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[ 0091] When one or a conbination of the above criteria is net for a carrier,
t he physical |ayer indicates in-synch, (or an equivalent indication), to

hi gher | ayers for the concerned carrier. The WIRU 100 may al so send an RRC
nmessage indicating that the concerned carrier quality is above a threshold
and that it may start reception. Such behavior nmay be achieved via an
extensi on of existing neasurenent events. Alternatively, a new nmeasurenent
event may be defined to allow the WIRU 100 to report to the network that a
suppl enentegayetathenemcethCronfmasatiensrorhaidorbios dhe nawoveher tdhirieshebd for a
defined period ' I ile the anchqr CPl. al i_t. 1 _ranks the
cell as tﬁbeeegefsef quéec}'lc%ﬂlgrw ?ﬁg\,\gdi) (ilemr?1 yccé)P?]inglF?O [I%%%F,&gfg iqtl)lrgfg1¥ (8)% t)hee PEY f or ned
Upon Det ergduippidmaitaef cRathro(thé plighail lautieorararaet tioft-HRgnatdeVgdde Siadibe Power

Control Lao . 0Q93] Wyen the WIRU 100 termnpes that th adio quality of
the suppl 3&&@%@%&%@ ghto a(tter@?t.mﬂfﬁ-ésfégﬁ%b SFCEIGHIEHHD t%’&ﬁéim%nt r ol

| oop i's achisVigdoribeldibBOQ he WERUWAIBY nlB0u dBYn dve B chréhisRESE Sloc¥@lderof CQ,
(e.g., 0, or 31), for the concerned carrier, or an RRC nessage may be sent

to the netawrokiftad syachfopizdtwnneonesticet’hat the quality of the suppl enentary

carri‘er i sobghow a_threshold, The,notl fl.akl o0t g kheunet uanlc, ey, be done
via the use off a measuremsnt Teport HesSage. An existing event hay be used
and ext endedritpor st of 2beridri3asithdreauadmbiyslobr ehwughleneniaityindzhtiohas

fallen bel ow a t |d. Alternatively, events may._ b nded to notify
t he netmrfgomﬁ&[e%ﬁg?ﬁa%%% RSt WEHe MAY TP vgé&@ﬁ@ﬁﬁago PRI*PEN bel ow

a threshol @, whinkg chH%rQt d184n1t HIRANERGH el Sastdrk] (eloh bykenB@standgsc ot her
alternative is to define a new event type. These events may be extended to

al so al | owrtheot\RRC meesage teatedctivate RBERamierBs /dNsonfiuee dfe WHRU 100

suppl enment ay, anprier and anchor .carri By be triggered while the anchor
carrier re‘?rlé?{r?gm{}heg f)ee%tenggfv t,hl%ﬁ e?%%gs'Nuoggf%nent ary carrier CPICH

measur emrenDO8ZI | s bEime Rotvbr E€shtibtilod3094] The WIRU 100 may al so use | ayer
2 signali n%p%ésuch t he ones i ndi cated aboyv

qual ity ofl s upp NPT S Getinglp GOyt G0 50 b o e b of BP0 "
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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[ 0095] The WIRU 100,
carrier,

(i.e.,

procedures associated with the concerned carrier.
reception procedures nmay be interrupted upon an explicit

the network, such as by a RRC nessage, an HS- SCCH order or a |ayer
[0097]In addition, the WIRU 100 may al so performrel evant actions
di scl osed [888%e regéNltﬁnngletON@ cambiuatsonyft /Ry VEGOitepa s et éhmphmqadm of a

radio | i nkla%%l lrgdégatﬁ% outt-%?-(s))? chr I(gr lancaQﬁ‘%lTh€ 1 rixt%lni go %ﬁ alyf f (r) single

message.

power contr

y al’s e’ app

oper at i on. Alt¢ 098 EEbed WERIU 900 may directly determme that the radlo hnk of the

concerned supplementary carrier has failed without utilizing the in-synch/out-of-
synch mechanism.

[0090] The WTRU 100 may determine that the radio link is of good quality
on one of the supplementary carriers based on one, or a combination, of the
following criteria: the measured CPICH RSCP on the concerned carrier remains
above a threshold for a determined period, the measured CPICH Ec/No on the
concerned carrier remains above a threshold for a determined period, the number
of failed HS-PDSCH PDU receptions becomes lower than a threshold, or the ratio
of failed HS-PDSCH PDU receptions over total HS-PDSCH PDU receptions
(HARQ BLER). or a moving average thereof over a determined period, becomes
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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once poor quality is detected on the supplenentary
may stop reporting the CQ associated to the concerned carrier
DTX the appropriate field of the HS-DPCCH), and/or stop reception
[ 0096] Al ternatively,
I ndi cation from

2
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1. A nethod, inplenented by a wireless transmt/receive unit (WRU), of
performng a dual -carrier operation, the nmethod conprising:
nonitoring in-synch indications for an anchor carrier and a suppl enentary

carrier; and decl aring a physical channel failure on a condition
that a predefined amount of tinme el apses wi thout counting a predefined
nunber of in-synch indications. 2. The nethod of enbodi nent 1

further conprising. initiating a first timer for the anchor carrier,;

i ni tiatingsaogetonW TREE00fory raperisuppicertenivr of @@ (¢.gr 0, or 31), forbai t or i ng
I n- sync.h 'c%ﬂ'c&%tea%”&iéro br ghﬁ%fgé'Che%gat%c ahhy Bh siéjgtl tr(])(:’lcgfﬁé1 nfeltvigiglgk goorlljo%fe th

moni toring 1 n=synch i ndications 1or ane %upp ementary carrier Using a
second coudtebrk td the qualitydd€ehasupidembetaphysirialis blatnethrbehdldr €hen a

condi tion th%t either_of the first timer or second tinmer expires before a
pr edef i ned*HiBEPR P thi Neietk MadiRcAqnsngaithe U560t 8 BYSBRECHE repRIt

fﬁunt €rs. message. An ERBINBIORHL 3Fay Be AR¥A OB Sltehdi&l ESTRQALARNNSt kné Wherein
e
quality of a supplementary cell has fallen below a threshold. Alternatively,

events may be extended to notify the network that the quality of the
supplementary carrier has fallen below a threshold while the other frequency is
still in its best cell. Another alternative is to define a new event type. These
events may be extended to also allow the WTRU 100 to send the RSCP or Ec/No
value of the supplementary carrier and anchor carrier, may be triggered while
the anchor carrier remains the best cell, but the supplementary carrier CPICH

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
assoclated 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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WIRU stops uplink transm ssion on the carrier associated with the physical
channel failure and continues uplink transm ssion on the carrier that has a

physi cal channel establi shed. 4. The method as in any one of the
enbodi ments 1-3 wherein the in- synch indications are received froma |ayer
1 (L1) entity. 5. The method as in any one of the enbodi nents 1-4

further conprising stopping uplink transm ssion and enhanced dedi cat ed
channel (E- DCH) operations on the supplenmentary carrier on the condition
that the physical channel failure is declared on the supplenentary carrier,
and continue uplink and E-DCH transm ssion operations on the anchor
carrier. 6. The nethod as in any one of the enbodi nents 2-5 further
conpri si ngosegppi ngEanddieeedsti ng the first and second tinmers before
expiring on a condition that a predefined nunber of in-synch jndications is
counted by onelof tféetBankimpiemented by awirelesyEansppit/iespive ke Bd 1) a

wirel ess tgransmihides alyRedtpiel obWERh: 1 mREIIQiM iR dual - carri er
operation, the method conprising: noni toring out-of -synch

i ndi cations fomaeamtoaingtinsysel inderations fry aa ahichetcacdemarst a supplementary

carrier; and

declaring a physical channel failure on a condition that a predefined
amount of time elapses without 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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nmonitoring out-of-synch indications for a supplenentary carrier using a

second counter; initiate a first tinmer on a condition that a first
predefi ned nunber of out-ofsynch indications is reached for the anchor
carrier as determned by the first counter; initiate a second tiner

on a condition that a second predefined nunber of out-of-synch indications
is reached for the supplenentary carrier as determ ned by the second
counter; nonitoring in-synch indications for the anchor carrier

usi ng a t CH) opermatiens on the supphoméntery ergrien os yreodond Helinctiak tspiysicat he

suppl enment ar [l er.usi fourth counter: and. st oppi nd

esot (i ng CHENF) LT el o e wPBR TR bR GLE o5 th s TG BHERK e
nunber of ddit BYWCH tifgigidbiondpetionewntthd abyhéhertiird and fourth counters.
8. The met hod of enbodi ment 7 wherein the in-synch and out-of-synch

i ndi cations ar & recéhgedethadmag naypey ang Lof) thenenipdiments 2-5 Jurthg et hod
as in any c%?ﬁlr%fingg't% %@d%ﬁét@iné‘tﬁe U DRl s e CATIPE St dWhifore expiringBg! @ring a
radi o |ink I Ture oh t he anchor carrier on a condition that the first
ti mer expiaehdiéfothata ppeddafadmadnlmrmbar-spfchiindizptiohs isredivgtad ymneiof count ed
by the thifd counter;
7. A method, implemented by a wireless transmit/receive unit (WTRU),
of performing a dual-carrier operation, the method comprising:
monitoring out-of-synch indications for an anchor carrier using a first
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 (L.1) entity.
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stoppi ng uplink transm ssion and enhanced dedi cated channel (E-DCH)
transm ssion operations on all carriers; and initiating a cell update

procedure. 10. The method of enbodi nent 9 further conpri sing:

st oppi ng downl i nk reception and hi gh speed downl i nk shared channel (HSDSCH)
operations on all carriers. 11. The nmethod as in any one of the
enbodi nents 7-10 further conprising: declaring a radio link failure

on the supplenentar¥ carrier on a condition that the second timer expires
before a predefh nedThanpethasf aisninsymyhonedifcthd emdodémentsnt’ed fhythehe fourth
counter; apnd .. .. stopping uplink transm ssion and enhanced dedi cated
channel (éﬁg%}ﬁ % ansni ssi on operations on the supplenentary carrier.
12. A wi rel ess declansgiatvadeckenlv &ilume bn ¢hM/ARHor tarrigremf oeondidomtititahe carri er
operation ’firts‘p %mvgggpi%gggéfio% e? %‘edaefima ghmtbleggfr i;n-s?/ngﬁ(l;r?cﬂgatgoinrﬁg é:ounted
by the third counter;
stopping uplink transmission and enhanced dedicated channel (E-DCH)
transmission operations on all carriers; and
initiating a cell update procedure,
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 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



a first counter configured to nonitor in-synch indications for an anchor
carrier after the first tinmer is initiated; and a second counter
configured to nonitor in-synch indications for a supplenmentary carrier
after the second tinmer is initiated, wherein a physical channel failure is
declared on a condition that either of the first timer or the second tiner
expire before a predefined nunber of in-synch indications is counted by one
of the counters. 13. The WIRU of enbodi ment 12 wherein the WRU
stops upl isekondtamenixadiadrefen atredefaradi nammbryobui-axinetl inglieationeds priydpd al
channel failureand continues uplink transm ssion on the carrier that has a
physi cal c anm éﬁ%ﬁgfgﬂgﬁ§%ed 14. The WIRU as in one of the
Fnbodine?ts)12133 wWithe VTRUhef bmbsyintdnti Il wdat¢ianheaWd R1g ceopsedplinlom a

ayer 1 (L1) entit s in_one of the. e ts 12-14
wher ein t rféawwesepdwsﬂt?pfarﬁwrtafsa?e%ﬁvgsw thAPhRIGE e%%rnzfécf"ﬁalfeean hannel

(E-DCH) opghahlenip®ikt AenSHRRIGIRAT Bl c&ﬁierr' 8fatORad RepREAEULt Lidhddpat the
physi cal channel failure is declared on the supplenentary carrier, and

cont i nues aspdhliskedr ansni ssi on and EDCH transnlsS|on operatlons on the

anchor carrier The W RU Q_ nt 2-15
wherein the flgét angevgcond Pﬁgpg(%?% S QB&I en“‘ reset or% éXplrlng

on a condidynoh iidiedticnhsprrededdiveiromnRiyen (LID)aytn@h i ndi catl ons is counted
by one of the count i

. 17. i | t t W'R
for perforningl&: du beggygp€@1%ﬁe?gﬁ\Mr SS : n§q%%£%§%§gﬁﬁﬁ¥ﬂﬁ'( Y

]; ;; f ;[ e(r: ounk&fs GAHK GHhSHids RN drf¥fan@id d&{léa?t)éﬂ chahidicabcENSpdQtioad anchor

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.

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;
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a second counter configured to nonitor out-of-synch indications for a

suppl enentary carrier; a first timer configured to be initiated on a
condition that a first predeterm ned nunber of out-of-synch indications is
reached for the anchor carrier as determ ned by the first counter; a

second timer configured to be initiated on a condition that a second
predet er m ned nunber of out-of-synch indications is reached for the

suppl ementary carrier as determ ned by the second counter; athird
count er conf i gartéardeounbi cpfgiveddpmednitdheantbhyli¢adionster trrchhoearri er;
a fourth counter configured to nonitor in-synch indications for the

suppl enentary carrier, wherein the first and second tiners are stopped and
reset on a condi faweth tdoahted prdgetredead monber infsyheh dydchtibndifeatthens i s

counted by the third and foyrth counters. . 18. The WIRU qf enbodi nent
17 wher ei PUPRERGIRPHAIEHY %lﬁc&g@gyﬁaﬁl%%qr@a@%ww@wséap &% rom a

layer 1 (Loba &Mdiidh that a predéithed EnBDEREIRSyidh iABRaAbNS RRoGARAGyTRAL S 17-18
wherein a radio link failure on the anchor carrier is declared on a

condi ti on gt andhiurily enunténser expired before a predefined nunber of

i n-synch i ndi cgli ongy.i Lt hrd. e bk, fo 1 Ssion
and enhanced dggica e%ﬁgﬁggﬁéﬁg?§¥ﬁfﬁflfg@ﬁ%ﬁﬁ@%ﬁ%ﬁ&ggggg ?g%éﬁ rgﬂgtopped
on al |l carindeasipnaack seceigkl fropdatleyqrriodadentty.s i niti at ed. 20. The

WRU as in one _of t iments 17-19 rein the WIRU st ops..d i nk
reception and Hggh EgﬁgﬁPQﬂﬁﬁP?ﬂﬂe%ﬁ@ﬁ@ﬁﬁgﬁaﬁﬁgﬁ1?H§ﬂﬂgﬁfyl%§%?%ﬁ ns on
al'l carri gafure on the dikhod REYHRY @&S1dRdO8E aOdonkliSorL FRAIHEALS thifred0
wherein a radio link failure is declared on the supplenentary carrier on a

condi t i on axpatedtheéorset preflefinge muahsirrdsinkrohoh andicptieniefsi ¢paater hipdhe of

i n-synch indi I 0NS 18 €0 : t he; f C Ao i

transm ssitggﬂdggo&ng%héfﬁ?g% tgglg%gg’? %)cri‘ ic}hdaﬁﬁ%{ﬁc? E[%a?ctaﬁdaﬁsm seg Rgnﬂ&g&r ations
are st oppelamdmissenpppltenenirasioppad bh ail.ca0ek0ahdk cbld ughafeqabesdese and

el enent s are,des%{ibed above in particular
18 1nitiated.

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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conbi nati ons, each feature or elenment can be used al one wi thout the other
features and el enents or in various conbinations with or w thout other
features and el enments. The nmethods or flow charts provided herein may be

i npl enented in a conputer program software, or firmmvare incorporated in a
conput er -r eadabl e storage nmedi um for execution by a general purpose
conputer or a processor. Exanples of conputer-readable storage medi uns

include a read only nenory (ROVM), a random access me (; a register,
cache rrerrm‘rycessetmlb@nmdwofrcorrmMmyrqaréabbessoragegmelwmsn‘sér ateeid caady i nt er nal

hard di sks_and r bl e drsks gnet o-9 and, optical nedia
such as CDFRORIX dmm 3“8? vlelresn art? REA%S ar%(g’J Cac}[‘%tﬂ?ﬂ Yui tabl e
pr ocessor Senfiedrdadietor biyeewy @fvmex aﬁpg@moangaaenal apintpesehprodigksand a

speci al purpose processor a conv ntl rocessor git igha

pr ocessor 'eESERP leiglesy maagnejo 8Ptl oé%g%f’léa @ﬁ@lao*?uck‘rﬁse%b ROk

m Cropr oceggar snara@s@%kgmgralémst(b\@ SP core, a controller, a

m crocontrol ler. Application Specifi ntegrated Circuits (ASICS) Field

Pr ogr ammadPe1@dt e ASuaylsle(plim@e\sgrscmlgde,tly wa:nyf oteeylety penaohl bwtroge at ed
circuit (1C machi ne. 00102 ri soci ation
Gt sor  vatbiesRlS e e Db SR uE o QRIR A TREERER o WBISRELT ' 00
use in a Vprb@ds@&xS(DSE)né wldratieg ef me;rupmotces(sWstle obl &eire &quropmtssdrblﬁi),

term nal, base stati %dr o network controller ﬁRN or .an ot

conput er . AFRCIHHFRUY rriwa@ (FEE 2iCANEBHF L AdRICEefoRFtoHe ligation re nted in

har dwar e alﬂgégi‘éteﬁqf}ﬁé’iﬁ@(ASﬁ@ﬁ' Fasdd ®rSAARIAaDIE Q48 20 SRAMEPE APAYhB1s, @
vi deophone, a speakerphone, a vibration device, a speaker, a m crophone, a

tel evi si oranyrathectipear integtrnd sirtviédl Geander a Saaﬂeeyw&an@i a Bl uet oot ht
rmdL” e, F{bgf(gzdencyArmd%ngtl‘elg ? I\({g%:lthaﬁdWl PSO%tW&I’g %Idj(ﬂs ;giﬁ@p y%pl ay

(LCD) dis nit ani tTng 47 64¢ unit, a

di gi tal Mﬂaﬁlﬁr@&l@é’ncy&rdfﬁd&ﬁemﬂoau@é in a’:lwi)k‘elﬂ)@@txgamlﬂlleaeieé uAR@WTR Uxn
| nt ernet browser, and/ or any wi reless | ocal area network { WA or Utra
W de Band %sgg\gguwpé ), eemival\iese station, rrdp getwork 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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1. Anethod, inplenented by a wireless transmt/receive unit (WRIJ), of
performng a dual -carrier operation, the nmethod conprising: initiating a
first timer for an anchor carrier; initiating a second tinmer for a

suppl ementary carrier; nonitoring in-synch indications for the anchor
carrier using a first counter; @ﬁg)[ oring in-synch indications for
the supplenentary carrier using a s& ounter; declaring a

physi cal channel establishnment failure on the anchor carrier on a condition
that the first tiner expires before a predefined nunber of in-synch
indications is counted by the first counter; decl aring a physi cal
channel establishnent failure on the supplenentary carrier on a condition

t hat t h&Vbecondainhekis:expi res before a predefined nunber of in-synch

i ndi cations i s coynted by the second counter; . ceasi ng uplink )
transni ssionlon t Re Beppdbnampdepentad i BY an Wireksai frapsmHAtecavshyspigal

channel i , f.al |l u LS | ared. . .carrier; and
ceasi ng(WaI?? }’gﬁﬁﬁég}lﬁgﬁe& aplhcflsr?%gloggﬁ%ﬁ%glt%&%%@(gﬂﬁg%:lg%{%’on on the
suppl ement ar yni€@kirces fiost Bnt@et hhahcdhBatagri@hysi cal channel establ i shnent
failure is declared on the supplenentarY carrier. 2. The net hod of
claim1 furt heitiagbrgpa setongl fietendar aguppleameniarysasriebnf i guration on the

condition that, phyelcal chagnel sestablishent LaiAN & ifideglaed, oRu4he

counter;

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

declaring a physical channel establishment failure on the anchor carrier
on a condition that the first timer expires before a predefined number of in-synch
indications is counted by the first counter;

declaring a physical channel establishment 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 second counter;

ceasing uplink transmission on the supplementary carrier on a condition
that a physical channel establishment failure is declared on the supplementary
carrier; and

ceasing fractional dedicated physical channel (F-DPCH) reception on the
supplementary carrier on a condition that a physical channel establishment

failure is declared on the supplementary carrier.
2. The method of claim 1 further comprising returning to a previous

configuration on the condition that physical channel establishment failure is

declared on the anchor carrier.
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3. The nethod of claim1 wherein uplink transm ssion and enhanced dedi cat ed
channel (E-DCH) operations are ceased on the supplenentary carrier on the

condition that the physical channel establishnent failure is declared on

t he supplenentary carrier and uplink transm ssion and E-DCH operations are

continued on_t he anchor carrjer. . 4. The nethod aof claim1_further
conpri sPng s?gﬁpmﬁjﬁagdofé%&mi hg Viheae replindy gtragspiesipn napd BQ%‘@P&Q(P

expiring,. e iyta ef.in e j i.ndi.cations
s countedal R, B bptoRIoR el LY TR E b Prent iyl 1Bt

Wi r el esgntthaneiiditié®GRhy €he! Ry siAl RHhnnef epribiehmdaig Rildualiscdictded on
operation, the method conprising: nmoni toring out-of-synch indications
for an theRoppleararitery geirigr and nplinkduwanemission andnBnP ot iopgraienoprgynch
i ndi cations fo(i a ﬁupﬁ‘lgﬁmsnt ar%r carrier using a second counter;

i nitiat PHYAYGS PREDE ARSROLETNIT g ndi tion that a first predefined nunber of
consecutive out-of-synch indications is reached for the anchor carrier as
determ ned by the first counter; initiating a second tiner on a
condition that a FTheondtlpredéfciaied Infudsber ebmpoiseg itbpeingubndf resptiche

indications is reached for th uppl enent ar arrier. as determned.b
second Elb%z’tr%fr ?ng seconfAmess | SOIien@}éQ}ﬁW P%o‘i%@a?q Bopothatha Br§ ﬁ%Pgd

car i ef pSiG o i avheh GOMNLBbh is count@RI B BBl cRHAER | ndi cat i ons for

the supplenentary tarrier usirng a fourth counter;

t he

5. A method, implemented by a wireless transmit/receive unit
(WTRU), of performing a dual-carrier operation, the method comprising:

monitoring out-of-synch indications for an anchor carrier using a first
counter;

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

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

initiating a second timer on a condition that a second predefined number
of consecutive 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;

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;

declaring a radio link establishment failure on the supplementary carrier

on the 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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stopping and resetting the first and second tinmers on a condition that a
predefi ned nunber of in-synch indications is counted by the third and
fourth counters; declaring a radio link establishnent failure on the
suppl ementary carrier on the condition that the second tinmer expires before
a predefined nunber of in-synch indications is counted by the fourth

C(ﬁuntelr; andceasing uplindsitngnspissidn arahenhesesh dedicadeh awamel ddr DAY
channe E- . transni.ssion eratjons on the. I . ier:

condi &1 BROERIF I BUROLiP R g0 SOF SHPPLAREHETY SHTTiFOh ¢ GERap 455 hefie”
suppl e j : ~ I in the in- h
and out TAF SRR R filure io dBlalAE oAb AR pBlo B Ry Rl BEe ) entity,
7. The nethod of claim5 further conpri sing: declaring a radio link

establishnent failure on the anchor carrier on a.condit{ion _that the first
timer expire8 befdhe Hﬁﬁh@@eﬁﬁﬁkﬁnhdﬁﬂﬁhe%ﬁniﬂx%yﬁ5ﬁnﬁhd?€§tPHH§'?gn@bunted

by the thj.rd.counter: . easl | ansm ssi on and enhanced

dedi cat g}ldlﬁ%é%r}lse?re(ﬁcﬁﬁfl)d ﬁr?%lnag?ﬁésg%i %ﬁ“io)%glrtg i ons on the anchor carrier and
the supplenentary carrier on a condition that a radio Iink establishnment
failure is declared on the anchor carrier; and initiating a cel

update procedure Ghetrhethodrafidiion Stfmgthariremyasivel i nk est abl i shnent failure
Lgngffls?:]gd 8chgg%gagcrg o Gk ie%Eaiblishment ?&iillﬂ%eoﬂetthgogn%orchg}rrﬂgOL%t her
condition that the first timer expires before a predefined number of in-synch
indications is counted by the third counter;
ceasing uplink transmission and enhanced dedicated channel (E-DCH)
transmission operations on the anchor carrier and the supplementary carrier on
a condition that a radio link establishment failure is declared on the anchor
carrier; and

initiating a cell update procedure on the condition that the radio link

establishment failure is declared on the anchor carrier.

8. The method of claim 7 further comprising:

ceasing downlink reception and high speed downlink shared channel (HS-
DSCH) operations on the anchor carrier and the supplementary carrier on a
condition that a radio link establishment failure is declared on the anchor

carrier.

9. 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;

a second counter configured to monitor in-synch indications for a

supplementary carrier after the second timer is initiated;
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ceasing downlink reception and high speed downlink shared channel (HSDSCH)
operations on the anchor carrier and the supplenentary carrier on a
condition that a radio Iink establishnment failure is declared on the anchor

carrier. 9. Awreless transmt/receive unit (WRU) for performng a
dual -carrier operation, the WIRU conprising; a first tinger; a secoad timer;
a first coungarrogenspr ganBauresl irodedlare pmhypieh chaanelestahishyensfalnehor

carrier after the first.tinmer _is inj.tiahed; : .Seco

conf i guPBdhﬂ% E}ﬁ?ﬁ’lof ot *sYhch ?Wﬁﬁ@g?i }}1% the fé”%ﬁ%fff%n@%?%_%n%%ﬁ et

after the.&GRAAnLMRY dfSint fYnchai@sbations is colnE®BGSERS fieQNi G @nitor

decl are a physical channel establishment failure on the anchor carrier on a
condi t i andt hatfigledf ito sdedlarera ehysices Gefrored estpbbdlemiens dfanlirsepnothe

i n-synch indications is counted by the fir timer,counter and copfigured
Lo doc) SRED ETHTYSTE AT ERE bR ESRAEITS HENELS SEFLH LOHOF HEERtp P BREA B y

carrier B?Qdeq"nri:ecei'q %\h%lﬁ%ﬁl Ly ain-%ﬁ?cl? %ﬁ&%tfd&@e Is @¥RLESE Refidke sédyedahbped

nunber I N-sync cations 1s counted by the second tinmer counter; and
a transgvhihts; gedfi gured to cease uplink transm ssion on the suppl enentary
carrier on a condition that a physical channel establishnent failure is
decl ared on Bhetremspltiesntonfigsapdi dp affiser adpiiBhal trHBIPEIEY sy sithal

channel (F- reception is cea 0 e C '

condi t1 SHPPRE ol SR ek an s R e BRI ST L Gl EinRa
suppl emefil@fey i§afsdlBfed on the HppldifeMERY @irddmiand faheviendl tdedicated
transmtter is configured to return to a previous configuration on the
condi ti physicat chiwsélcdf-DEHhetcepsioabisi eshrehODf idiol tHRPPBICHERTALREIYNOR he
anchor G2ondition that a physical channel establishment failure is declared on the

supplementary carrier.

10. The WTRU of claim 9 wherein the transmitter is configured.to
return to a previous configuration on the condition that physical channel

establishment failure is declared on the anchor carrier.

11. The WTRU of claim 9 wherein uplink transmission and enhanced
dedicated channel (E-DCH) operations are ceased on the supplementary carrier
on the condition that physical channel establishment failure is declared on the
supplementary carrier, and uplink transmission and E-DCH transmission

operations are continued on the anchor carrier.

12. The WTRU of claim 9 wherein the first and second timers are
stopped and reset before expiring on the condition that a predefined number of

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



11. The WIRU of claim9 wherein uplink transm ssion and enhanced dedi cated
channel (E-DCH) operations are ceased on the supplenentary carrier on the
condition that physical channel establishnment failure is declared on the
suppl ementary carrier, and uplink transm ssion and E-DCH transm ssi on
operations are continued on the anchor carri

] : r, 12, The WI of
clai m 9 wher dBn t He Wir¢leps dranyBEGRECHE npRY @@W%&ﬁ%@%ﬂ%@@&% chéﬁl()r e
expiring_on the condit, Ol a pr.edefi ned nunber of in-synch indications
is count%(élﬁm?)]g/o%‘?f@%é’fl’ H\%%@gﬁﬂt@ﬁ%&lgln% 13. Awreless transmt/receive

unit (WRU) fofirRebliRfdr dafiduds@to st ou@REsghtRndichtioME RS saRRIchst NY:
a first counter configured to nonitor out-of-synch indications for an

anchor carmesr ; a second counter configured to nonitor out-of-synch
indications for a supplepmentary carrier; . fdrst. timer configured to
be initiated?2f®%¥ ﬁg}l{l BnCepAguTRds £o s‘PO’ﬁ’rt@’aechr(?#Wé’ﬁhnHﬂ%‘@?mB?S ' a
consecutshﬁig][?% 195 SYPGLy;i ndications is reached for the anchor carrier as
det erm ne y trll*le ¥i rst counter; a second timer configured to be
initiated onaafaetdiieoncomiEdur@dsecobd jmivdeideron reccomdntien tHatcendestti ve

out-of -synch indications is, reached for the ppl ementary carrier, as

det er ni pEEdYpropRed BESREICHUPREREULIVE Out'apﬁsm Ideafdens Fo%ﬁ%%lﬁgefar the
noni t or _i . 1.ndj [.on : arrier; a fourth counter
confi guraglghg%?%%h%rt%r&(%%iﬂ%gﬁ%%%%%lglglg??%{r}g{tlefgr t he suppl enentary carrier,
wherein the fi s&dondneingacendidiar o deeistioppednandeoreistibn othat g odohdlon

that a predefined nunber of in-synch indications i s counted by the third
and fourrhdeteumieed number of consecutive out-of-synch indications is reached for the
supplementary carrier as determined by the second counter;

a third counter configured to monitor in-synch indications for the anchor
carrier;

a fourth counter configured to monitor in-synch indications for the
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;

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

a transmitter configured to cease uplink transmission and enhanced
dedicated channel (E-DCH) transmission operations on the supplementary

carrier on a condition that a radio link establishment failure is declared on the

supplementary carrier.

14. The WTRU of claim 13 wherein the processor is configured to
declare a radio link establishment failure on the anchor carrier on a condition
that the first timer expires before a predefined number of in-synch indications is
counted by the third counter; wherein the transmitter is configured to cease
uplink transmission and enhanced dedicated channel (E-DCH) transmission

operations on the anchor carrier and the supplementary carrier on a condition
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a processor configured to declare a radio link establishnent failure on the
suppl enentary carrier on the condition that the second tinmer expires before
a predefined nunber of in-synch indications is counted by the fourth
counter; and a transmtter configured to cease uplink transm ssion
and enhanced dedi cated channel (E-DCH) transm ssion operations on the

suppl emthatryradio rliek e@mldlsdmm:tm feohlllew@t declarafi on| ﬁh@kaégh@mpagm%n@nd
failure is declﬁred on the. S%? arrier

Cl ai m 13 BGBILRC LN s BTG TEan arte: hemdare mPRdis ohie

est abl i ghmeorf ?l:\)gtﬁjliﬁe 99 i 1% %Sm%llgﬁﬁfén%rfa%r@ RONEIAFQD o Bhe tdHRNbE T St
timer explresnb ore predefi ned nunber of 1 n-synch indications is counted
by the thtrier.counter; wherein the transmtter is configured to cease uplink
transm ssion and enhanced dedi cated channel (E-DCH) transm ssion operations
on the anchor carrier and the supplenentary carrier on a condition that a

radio |ink egﬁab' ’ﬁlh“ﬁﬁtm d 4L e 1 flgx%'&t %&n@@lsmgl af@égwercwéx% +AAd

wherein the bcessor s’ conf gure I'nitrate ce ate’ proce ure on

the congbédipsy E@@bnhgaré@ctbo(:éas@kd@@hﬁhkl sdvaptionf anﬂuhgh spded| dowenlink t he
anchor carrier. 15. The WIRU of claim 14 further conprisin

recei vetshavmiar channdle (FETOISLE) i Qp@@rﬁql@ur@d the canskord odmirionk ?@geﬁhPon

d high link shared h
AR AR A AR N (4 SIS R S
est abl i ghppptd baithd S chsr 086487 ed on the anchor carrier.



