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BACKGROUND
Field
[0002] The present invention relates generally to telecommunications, and, more

specifically, to multi-carrier and multi-cell communications in wireless systems.

Background

[0003] A modern communication system is expected to provide reliable data
transmission for a variety of applications, such as voice and data applications. In a
point-to-multipoint communications context, known communiéaﬁon systems are based
on frequency division multiple access (FDMA), time division multiple access (TDMA),
code division multiple access (CDMA), and perhaps other multiple access
communication schemes.

[0004] A CDMA system may be designed to support one or more CDMA standards,
such as (1) the "TTIA/EIA-95 Mobile Station-Base Station Compatibility Standard for
Dual-Mode Wideband Spread Spectrum Cellular System" (this standard with its
ephanced revisions A and B will be referred to as the “IS-95 standard”), (2) the
"TIA/EIA-98-C Recommended Minimum Standard for Dual-Mode Wideband Spread
Spectrum Cellular Mobile Station" (the “IS-98 standard™), (3) the standard sponsored by
a consortium named "3rd Generation Partnership Project” (3GPP) and embodied in a set
of documents including Document Nos. 3G TS 25.211, 3G TS 25.212, 3G TS 25.213,
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carrier, andiep¥rtpead information for the uplink carrier is carried
by the downlinK carrier. Wen the nupber of uplink carriers is not,
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manner similar to that of a single-carrier system, i.e., each uplink/downlink carrier can

be paired with a corresponding downlink/uplink carrier. For two paired carriers,
overhead (i.e., non-payload or control) information for the downlink carrier is carried by
the paired uplink carrier, and overhead information for the uplink carrier is carried by

the downlink carrier. When the number of uplink carriers is not the same as the number



downlink or on the uplink. In such asymetric nulti-carrier
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quality i d| cato er .l i.ne d one val ue of the second channel
qual ity | a’g%‘?'s?ﬂ]r‘?ﬁm (ﬂetw%é transmtter is configured to
transm t on aflrst uplink carrier to the base transcei ver station

channel quality indicator values in_a field, one CQ field per
time slot. The processing circuit i &d to the receiver and to

t he mtte i 9 p
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time sl ot sgiohldatd éd & Girgdldewalink yarofer thdren 9l seténd downlink carrier, to determine
values of a first channel guality indicator for the first downlink carrier, and to determine

values of a second channel quality indicator for the second downlink carrier. There is
one value of the first channel quality indicator per time slot, and one value of the second
channel quality indicator per time slot. The transmitter is configured to transmit on a
first uplink carrier to the base transceiver station channel quality indicator values in 2
CQI field, one CQI field per time slot. The processing circuit is coupled to the receiver
and to the transmitter, and is configured to encode the CQI field for each time slot of a



[0012] I n an enbodi nent, a wirel ess user equi pnment device for
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[0014] In an embodiment, a base transceiver station in a radio network communicates

with a wireless user equipment device. The base transceiver station includes a receiver,

a transmitter, and a processor. The receiver is configured to receive data from the



comuni cating with a base transceiver station of a radio network
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plurality of downlmk carriers, (3) transmitting on a first uplink carrier to the radio

network channel quality indicator values in a CQI field, one CQI field per time slot, 4
selecting for each time slot a selected downlink carrier from the plurality of downlink
carriers, each downlink carrier of the plurality of downlink carriers being selected once
in a cycle period, and (5) encoding the CQI field with the channel quality indicator of-
the selected downlink carrier for each time slot. As a result, the CQI field transmitted



[0021] I n an enbodi nent, a base transceiver station in a radi o network
i ncludes 4 %?/}11’6??(2 for receiving data from user equi p”%’rfﬁ@ébo‘?@%n@”
at least one uplink carrier, and a transmtter for transmtting data
to user equi pnment devices on a plural 6ty of downlink carriers. The
transmtter is configured to transmt at |east one downlink anchor
carrier wh tihe filib nRGRPcRebeasav)8 mdpabiibn tygarding ehaanelniraldy ofseashso
configured to transmt_at_ | east one, downlink non-anchor carrier

7 |
with par@@‘&ﬂlﬁ@@mﬁép%%h@@%_ﬁ 6PFH94, Transni ssions of the at
| eaﬁngzl@“e dowy 1 EmBRERRAL, Gahiéhsd ol %Iggnﬁ Heviadesk @8t equiignen davice kor

non-=anchor carrier overlap in time. [ I n_an enbodi nent, a Base
t r anscei vanmshztfingwith a basertzatisesinestsinsiok of papdie agtwork achydps the fgHowing

recei ving data from user egui.pnent devices.. LAk
carrier, SERY @) fSeENSA SP@T&F(B%S? PAREH ?%tglg%g?% %%Q%g@ﬁ@qﬁ%dﬁvgxﬁ{nk
devi ces ghriglaa@leimhiir)l val@wririchknse yliy indicHhe for awch otk pagrier of
configured to transmt at |east one downlink anchor . .carrier with g.
first cotheopluctigno@downding qagriere.o(33 Mensmaitingeemn £ %@m to the Tadio
non- anchor, cayr.ier. that i SRR 8IB€Eland (4
Tr ansni s?FWgﬁ gﬁ%’ﬁ@@?ﬁ%ﬁé#@%@% {ﬁﬁg’ é#\c{:ﬁ%% Ec arr | eﬁgﬁ_%v_er_lagp (i )n
time witkpédansiiFBI Gkl with bhkasita poetiat ofaraldooin thankelppalityipdigator of
carrier. [0023]1In an e_nboq(fima : math? of .operating a base

t r anscei wdirstsiozmligh camiensSiers W@&%PWE} P B owi ng st eps.

(1) m]dé?f‘s m ttig %n?enfﬂoﬁﬁﬁen?,oé{"'iﬁétﬁﬁﬂ B1GHRrrB bhe trabisbdiver dtationt inGoradin)

cha (2) receiving a tirst signal” froma user equi pnent device,
the fir stesvgRahchniesithiese stpps:H@) becsiving date Soimy @ witsless ST qauEinenf deviee

. ¢ devi n : . : _
Cranscel \era SGEE BEr e SRRy ERET Pefiish Alha § LORITTes
(3) transphbhimige 8ard 86 AtOwHeNeE] hsk caquiphent dvidel @r a firdt otnlink icasier and
common channel, and (4) after receiving the first, sj ndi ng to
the user cmqasponddowalil eanies d8brepdiggyalresigesiysH Wgé‘gﬁgé{lgéﬁ’ one’ value

. ¢ devi . . . q
i o A AP CRARIA £ 01 LR a6 s

o )

tti'ng the second downl i nk
anchor cajagedr i0weddr@mse iwithtd first wilifield bethstvelmegtcetvedrinfhe CAdiclda each

first downlink anchor carrier. [0024]1p_.an enhodi nent, a.ba
t r anscei vigne stohtand A5) #ustingoop é’P\‘I"\ﬁ} RPW@F?]%@S&’OX%@%&&%G? lﬁo?cordance
receivin cii_?ta@ecjoh&@ﬁ ol VRRE RhcefRMIif &f (I Béld iieadth thReslop! | nk

a

carrier, ransmtter for transmtting data to user equi prment )
devifgemjon a phuménbydimentdewmethnd of apeiating 2 base ransseiyepgiden fipp radio

controlling the . transnmtter .and the recejver. . T r :

confi gur €% H’g‘ ﬁ”ii’?%?n %‘Fl%afh%%‘; 88%%\9&%‘1?]6 a%gi% o%ﬁﬁgétg full 3GPP
f unct i onspeieddk 49 apaRility, anflitFabmetonslat Nestaaehdswidakriceranshohcariél wih
common channel, (2) receive a first signal froma fjirst user ..

eqUI prent patdel AGEP Releas Benailival ThCUSH 9 tHESTHING H6leax: IR Spwpljels non-
station that the user i i 1 r Adkst e YWFdalink
systemto t AR oggs%gt@%%e‘?@grtﬁésaﬁ %?isoof?ﬁ%{é]%%gg Eﬁglbér% the first
downl i nk gmkbBpEargatrier, (3) transmt a second downlink anchor

i ith the first , d ft i t
T SI0080Ignal - B CRBOEREn & BEUQUdT BB en = AaPEs S SELOAA: &188S
noti fying, Lhe of | L filied B8lsmitifie2h 90/ 4@l QA \dadRi @lafHier With B first common

channel, and {ransmitting at least one downlink non-anchor carrier that does not carry

the first common channel. The two transmitting steps overlap in time.

[0021] In an embodiment, a base transceiver station in a radio network includes a
receiver for receiving data from user equipment devices on at least one uplink cariier,
and 2 transmitter for transmitting data to user equipment devices on a plurality of
downlink carriers. The transmitter is configured to transmit at least one downlink
anchor carrier with fiill 3GPP Release 99 capability. The transmitter is also configured



equi prent device to acquire the radi o network system using the second
downl i nk gReNgE &gy ier- [0025]1n an enbodi nent, a met h%l‘?lt?SZOOG/OlSllS

operating a user equi pment device in a radio netmnrk i ncl ude

receiving froma base transceiver station of the radio netvvork at

| east one downlink anchor carrier with full 3GPP Rel ease 99

capabi | i ty traamditr siclebsti ong dcrvurdinﬂ,crmomamhot wm@tmﬂepa@hﬁﬁﬁﬁ Relepsgal

one downl i nk no nchaqr ,carr.ier Rel ease .9
capabi | i ©§P% ii’ﬁﬁ%’ a)"?{emﬁam%%ﬁsrqfé]?e Egﬁd ﬁorczﬁ??r grdy %éhe at least
recei ved 3k db@ghﬁ@ﬁgn_gﬁdﬁ%rcf{rggg&]eﬂa %{luﬁ@bodl ment, a wreless user

equi pnent devi ce for conmunicating W|th a base transcel ver station of
a r 40028] net worlh dmembodimest, reeb@ﬂev@ansamlmastﬁﬁ%é%ﬁ mgicnpiark incipdes 2

eoetve Are tobtosbink AL RO by ighRlt AU Onf 16REBLY BbihCeorer,
carrier whih hehémBEPRoReheasaindddaanahises eynipheht dededsren naplimlity of

net wor k Zf/stem using the at |east one downljnk carrjer

conf i gur aloviméinkeeserigrar The frapepiter is %ﬁﬂ‘iéedb?s gﬂ%ﬁ“&hé&éﬁ%@%@é@ﬁk
at |east @ | chot, Sakhde It sﬁfb 99
capability a?rdct%ﬁg ”%1 Q@ FF)%?;\:Bas recel v%lh%nt ﬁlﬁttedég%asgélizéodﬁ% i@{ .

anchor: camnch@r caxil&OtMﬂ doesawt ealrp dherfirt commmat ¢1xadn<ﬂf Trpmnazsslm@ @f ﬂnsat

eqU|pnent device in_.a radio network includes. a ste i Vi from
a base t rigiéens e frchgrcagyier; pieriag dp We%?@sgﬁsﬁlwsﬁgﬁgt 1685t one
downl i nk %m&?r&bﬁrc\ﬂﬁg a first common channel. The nethod al so
i ncl udes a st acquiring radio network systemusing the at | east
one [de2shl i nk aImcchmb@Lhmemn a 1mgtbodnef leperating ﬂHf@ﬁe fraRSCcaiTEs statien Eﬂpaéﬂ o

N e

payl oad dgftR aGHSI écfioh Bhdnns® éﬁ')i rebeiting aSﬂxems@ial feaeh wsergaqaipmeaaéevzme
downl i nk anchor carrier, [002 I n an enbodj nedﬂ'ﬁﬂﬂa wireless u

equi prrentthaéiﬁt@grrabnméfm&}hs bade; tragsGiver statiog R ESRS CRUPHEPY GeahaS
recei ver ?cgﬁué‘d pARS Getong sgétélﬁ 4 %vm@&le%% BitoBFeCithifdH belbfosAisii @R
to (1) configure e recelver to recelve froma base transceiver

st ati on ofirst Aewnladi anchert canrde, €30) tﬂanmﬁhmgmsmm&mmmbm Qaanmveth the

with a first conmon chanpel ) U|r.er etvvorks
the at | eH&st CSW% aﬁ‘ﬂc@g & F?eé‘fmg gﬁﬁ%t‘ s £ FI {ch ¢ Wer
recei ver écﬁm%ﬁ&ﬁ' MFidetd sécBﬁd %?gﬁﬁl ﬁéﬁf?m%sthé RBEH ui];ﬁnérﬂ Qledice It@&aqumme
downl i nk or carrier) payload data on at Ieast one downl i nk

non- anchoradixamefvearkt hmewamgwdhe csaccusﬂ dawniink sanchenwemmicehadhe| step of

100291l n an e Odl e £
station i % n‘g e?e\%]?q( W@'ﬁ%ﬁ eéagﬁér?g‘ﬁeglag?%? @%@ﬁfw I %tgep of
first dOV\&hﬁéﬁﬁﬁﬁi@Qﬁ@ﬁrs@dﬁWh]ﬁﬂcMch&t@rﬁeﬂ st 9 common channel, (2)
transmtting a second downlink carrier, (3) receiving a fir .s'h%gal

fronit@24lser eqln paewEbodanstiea hage tATPCEIveE YATRN MnAiTadP| HREWP

user equi

st - doweiter &5 hERhE T A HIH bRf fagkplIEtos bn SY Rl Bl Tl bifier =
si gnal, t tramsnitttt forgraasmition dateitgmaer, equhmnsﬂccbmeﬁs Dlg najlunabmm&nw@mk

t he user equj pnent device to receilve.the sec ink c
cgr%en% and a processor for contrg‘lllmg the transm1 er ang € recewer afhe processor

configures the transmitier and the receiver to perform these fiunctions: (1) fransmit a
first downlink anchor carrier with a first common channel, (2) receive a first signal from
a first user equipment device, the first signal notifying the base transceiver station that
the user equipment device bas acquired radio nefwork system to which the base
transceiver station belongs using the first downlink anchor carrier, (3) transmit a second
downlink anchor carrier with the first common channel, and (4) after receipt of the first
signal, send to the first user equipment device a second signal notifying the first user



[ 0030] I n an enbodi nent, a base transceiver station in a radi o network
i ncl udes @Vd?ﬁg}l%’(ﬁ& for receiving data from user equi p"%“ffﬂ@:‘bb&ﬁ%lsa
transmitter Tor transmitting data to user equi pnent devicés 0n a
plurality of down _|ink carriers, and & processor for controlling the
receiver and the transmitter. The processor is arranged to configure
the transgidptent devits aoswighira the ratio detwdrknystent ismgctie rseeondyvdotinkink
first conmn channel and a second downlink carrier. The processor is
al so ar r @Refd CEBICEONf i gure the receiver to receive a first signal

fro’[po”zs irst yseh SAHRMER adBMh&E of bP&afing Glusét BQBPmEMIdcadel iRGs tdddd
the "TIrst user equipnent device has acquired radi o nhetwork system
usi ng t haefwarktindhodesireceiving dloor 2 bagertrassceivstasion b dboradiosnetyprh east

arranged to conf.igure the transm tt r ] r i

the 1 SOTSRAEE S SR g T Relss RS hpsofliel e 8Eatit &t
first usehe BEHdItRABMIvAIQVILRR dt RaktesiRi downliik reecadkbraawidriwith patial HEPP
[0031] In an enbodinment, a nethod of operating a base, transceiver _
station iRelease 99icapabélityo raeianehoy gassier and the pearanchorn rgurier arg ?Pmﬁ?fﬁﬂi thék
anchor carrier with a common channel, (2) receiving a first uplink
carrier PO A Gser equi pnent device, (3) transmtting a first

si grbze) t he filhsi enlgiheno mwirtiss gsérteguipsemnt dedop feronesdicaingovith a
transmt a second uplink cPrri er, ang?](_ngé@g nchr oni zigg to the second
Upl i nk cdtes BRSCPRRHANREE biAdih S ey ond d procseeiay P
embodi Menfye GobAsHeldRARGE witeleed 3L PGRR: HBTLAIR YALsH oMo Geasa
recei ver for'recelving data, a transmtter for _ transmitti n%data on a
pl ural i t yirawkcetoanndtativn at teast dmer dowalindk anghop sewiesrwitly full 3edtoReleage Phe
recei ver and .the transmtter. Th rocessor ...s f . )
cause t hecapgaﬁ%{i)ta&flm{%fﬁdﬂ%ﬂ?ﬁf’@ %Stlafnr ugng et ?e(r%% 65% (L:ii? g&m%grc ‘#%?’ and
with ac B ARBNEAE  rebdYerCRURLEE Srdne GBE \base tandoeive whrtian fdt risdst one
uplink carrier Troma user equipnent device, ( épcause_the

3 .
transni t téwilinkuroaraneher earfier with pgiahBGPP Release 9P capplily 2 Shasams fige
t he user equi dev] 0 H&?E ] nd uplink carrier, and
(4) synch?sgﬁ?eg‘g%gtrr}%e ?ﬁé%:agﬁ)/ﬁéerdto é%(téhé)ggn iJ’pl ink carrier transmtted
by t{vezyser edmi @irembodiewingea refdd 3 opesaingrebostir regnipmeat deviboih afradio
operating a user equipnent device in a radi o network. i nclfl udea. a f‘}re
of recei vRgHORtInelydes & gD efTRCEivng Tone et LAnspReE S&%WHIO Hie TAfiQgH oL
carrier wit S Wit aS@rst £SO chakines! AtheQfethddlso
I 1352006/ 015115 10 i ncl udes _
transmittinolpded at $tep wsecquiging prdint nefevike systent jusing thel atnikast Anej dywrligk

t he base transcei.ver_statjon.. The.nethod further .j.ncl |V

at the us#ClghtAPHe nTﬁ?j@\?*hea fg%}elr r‘%ﬁu&séﬁ § ﬁgﬁp (fflr}g%gll{lﬁg pgﬂggd ?frﬁgﬁisl\ég%ggr
station, pheddvidiilk fontRahocssma i Ages MR chis theafivi mRnon clemhele The step
transmt a second uplink carrier. The nethod additiagnpally. includes
transmi t t pheecehdng sepiead (ats arerlaas An dime witte Ssopise igrepeime, finlgag Hime
first si gagl 1 gﬂ%ﬁg{calnqeran enbodi nent, a wirel ess user equi pnent
device fo nrcating with a base transceiver station of a radio
net Wwpgoks) ncl udes am embdoinwat,, a wirtlessnsser tqupmestntbvivefioo cessinigaig witht.
The processing circuit is confj glgrjre é&’o‘?f%%' cause, t receiver 1o

recei ve f Fitﬂlﬁ Defavopl Jeelvqes A FGEPLY 2 § FF%‘Pt'd. IPEOfESSING ﬁ%?“if is
carrier n\%{r%ﬂnﬁdggmg?ﬁﬂt%@ﬁ:le’reée%)er‘%@'ﬂ&%ﬁer@mhr@ﬁb%&tfahﬁfeﬂei? station SFtHe

a first e base transceiver station, (3) cause the
recei ver talic aelvork ah 1édst she dbgnlidk fncbor chsieh gt @ fiasisoaine channel, 69

the first signal conmandi ng,the .us egui pnent , devi ce t i
second upPFEHIECEA %WOﬂha%(%} “@853@3 ?ﬂgea r%?s‘}ﬁ‘ﬁjgﬁ( %ngﬁ?llr éa%@%ntaﬁ g Ege)
second Uplob il 68t Bfeibd} 16 BHRRRIA thOsd@r@iY ufBbcbivtng the 8f lesst gn@liownlink

anchor carrier) payload data on at least one downlink non-anchor carrier that does not

carry the first common channel.
[6029] In an embodiment, a method of operating a base transceiver station in a radio

network includes these steps: (1) fransmitting a first downlink anchor carrier with a first



[ 0035] These and ot her enbodi nents and aspects of the present

invention%£A§qugﬁl&etter understood with reference to t%@“@ﬂ\gﬁﬁﬁé
: I

description, draw ngs, and appended cl ai ns. BRI EF DESCRI

DRAW NGS [0036] Figure 1 illustrates sebected conponents of a

mul ti-carrier comruni cati on network; [0037]Figure 2 is a summry of
conbi nat i esmsmoi clisnasls (@)ttirankmittiag 8 second downlink cariei, €8) xcoeiming aclinst Sgnal

t 0038] Fi 3A 1]l | . .Sl .
b1 acks. of THI SELERITHeEKer e TN RGO AT 1 1RURGHPBrS dspice

mul tiple H&V&agﬁiﬂ%ﬁ x%ﬁ'brﬂe%&k‘@y%tﬁﬁi SOhe e doMaliBR RhEHRE calrfR) IRH i patte

3B illustrates division of a Channel” Quality Indicator field into two

subf i el dstecfiOlgCheifigisignsls thankmitting aescad sgnabdhs seqpndamgnall seinglapding

P ooks, o o8 b oA SR R P TIPS il

[0030) In an embodiment, a base iransceiver station in a radio network includes a
receiver for receiving data from user equipment devices, a fransmitter for fransmitting
data to user equipment devices on a plurality of downlink cartriers, and a processor for
controiling the receiver and the transmitter. The processor is arranged to configure the
transmitter to transmit a first downlink anchor carxier with a first common channel and a
second downlink carrier. The processor is also arranged to configure the receiver to
receive a first signal from a first user equipment device, the first signal indicating that
the first user equipment device has acquired radio network system using the first
downlink anchor carrier. The processor is further arranged to configure the transmitter
to transmit, after receipt of the first signal, a second signal, the second signal
commanding the first user equipment device to receive the second downlink carrier.

[0031] In an embodiment, a method of operating a base transceiver station in a radio
network includes (1) transmitting a first downlink anchor carrier with a common
channel, (2) receiving a first uplink carrier from a user equipment device, (3)
transmitting a first signal, the first signal commanding the user equipment device to
transmit a second uplink carrier, and (4) synchronizing to the second uplink carrier
transmitted by the user equipment device.

[0032] In an embodiment, a base transceiver station in a radio network includes a
receiver for receiving data, a transmitter for transmitting data on a plurality of downlink
carriers, and a processor for controlling the receiver and the fransmitter. The processor
is configured to (1) cause the transmitter to transmit a first downlink anchor cartier with
a common channel, (2) cause the receiver to receive a first uplink carrier from a user
equipment device, (3) cause the transmitter to transmit a first signal, the first signal
commanding the user equipment device to transmit a second uplink carrier, and (4)
synchronize the receiver to the second uplink carrier transmitted by the user equipment
device.

[0033] In an embodiment, a method of operating a user equipment device in a radio
network inchides a step of receiving at the user equipment device a first downlink

anchor carrier with a common channel from a base transceiver station. The method also



[0041] Figure 4A illustrates division of a Channel Quality Indicator

field nt%dﬂfo jﬁﬁhbfi el ds; [0042]Figure 4B illustrates
ol P lggens

division of a annel Quality Indicator field into thre S;
WO 2006/ 116102PCT/ US2006/ 015115 11 [O00&t3] Figure 5 illustrates phases
of synchronization of downlink dedicated channels; [0044]Figure 6

i |1 ust r atiRSudedithins@ating @t fifched Wonitgnat deaigk cafirstiaptnk canitovin| thelbase
transm ssion; [0045]Fiqure 7 il]lustrate indqﬁgndﬁﬁt carrier

schedul | Hgnwpivgaﬁ*é@u ?e?heii _WWH___W%% 3y Fi;“s"_[r(?@_li’é’frl—‘el“bﬂ?‘é“%

L 35t B AEAPhy e FGEBY oo a0k gl abtmbndann
equipment device to transmit a second uplink carrier. The method additionally includes
transmitting the second uplink carrier in response to receiving the first signal.

[0034] In an embodiment, a wireless user equipment device for communicating with a
base transceiver station of a radio network includes a receiver, a transmitier, and a
processing circuit. The processing circuit is configured to (1) cause the receiver to
receive from the base transceiver station a first downlink anchor cartier with a common
channel, (2) cause the transmitter to transmit a first uplink carrier to the base transceiver
station, (3) cause the receiver fo receive a first signal from the base transceiver station,
the first signal commanding the user equipment device to transmit a second uplink
carrier, and (4) cause the transmitter to transmit the second uplink cairier in response to
receiving the first signal.

[0035] These and other embodiments and aspects of the present invention will be better

understood with reference to the following description, drawings, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Figure 1 illustrates selected components of a multi-carrier communication
network;

[0037} Figure 2 is a summary of combinations of transmit chaunels in a multi-carrier
communication system;

[0038] Figure 3A illustrates selected steps and decision blocks of a process for
transmitting Channel Quality Indicators of multiple downlink carriers via a single
uplink carrier;

[0039} Figure 3B illustrates division of a Channel Quality Indicator field into two
subfields;

[0040] Figure 3C illustrates selected steps and decision blocks of a joint coding process
for transmitting Chanmel Quality Indicators of multiple downlink carriers via a single
uplink carrier;

[0041] Figure 4A illustrates division of a Channel Quality Indicator field into three
subfields;

[0042] Figure 4B illustrates another division of a Channel Quality Indicator field into
three subfields;



DETAI LED DESCRI PTI ON [0048] I n this docunent, the words "enbodi nent, "
"val i ant, . jm. ar expressions are used to refer to i <
apparatus?mgﬂgggg€§£or article of manufacture, and not H@ggéggﬁ%ﬁéufo
t he sane apparatus, process, or article of manufacture. Thus, "one
embodi ment" (or a simlar expression) used in one place or context
can [(][()ai]er to @%}gﬁ@éﬁﬁ]@&dﬁ@f&s@h@# ?fsmchrpnizafégsvf @wzdn%qdcfrea’@ﬂ chanlnels;
manuf acture; the sane_or a sim./lar .expressi.on in a.different

can [0fler 1o e (@riBRTaSpoB GTioR SEREULDE Rfvibed Gl Bor BoMffiuc
nanufactH&ﬁmniggnexpression "alternative enbodi ment” and simlar
phrases are used to indicate one of a nunber of different possible
enbqeliaspnt s. Tlisuradniliestrasds ipdepsidsng camibostibedwling efpaylnadlatacis devn
limted to two or any other quantity. [0049] The word "exenpl ary"

used her &PRSHESIBan "serving as an exanpl e, instance, or

il é&4ﬁfti on. " ARY SQTRRH¥ERS cHRER 0 Belt ARltbtariasopeeatmphat y" s not
necessarily to be construed as preferred or advantageous over other
enmbdoi4Tent s.  Aigure® itlheratestibeiconeent o oudicplbenerglionhi s description are
exenpl ary enbodi ments provided to enable persons skilled in the art
to make or use the invention, and not to limt the scope of |egal
protection afforded the invepETMLEMDESORIPGAONed by the clainms and

their equivalents., [0050] A subscriper statign, referred.tg herein. as

" usdpo48tui prrery, this' dycpment the yg ‘gHﬁ’P » d S, ..anﬁai}mﬁgr FEBRFTEMS

stati onar ' ' i S8R, \e@ll not
Qf%u@@dﬂ 1Rl ?ch%\t, ?g%!r%tﬁs}:/ﬂ%@cé%&, P LRicRASE niah RS, no

stations. user  equi p | e any of a nunber of types of
devi ces, rieoedshdliynty ket saxo¢ apparsttigdprocesPCor artitle @f trapdictee. | AR nQRe

d irel t gl ephone,.. and . digital i s

Wb i 1 RSB (AT Ao R XD o0 v i, A5 TP barl 1 t0

receives eéﬁ?%iﬂllﬁaasﬁﬁﬁaﬁlé BroRéss] srafidle bAMaAuRElVG ke (RS axhatlinospression
rou

controll one or nore base transceiver stations. [0051] Base
transcei viera diffetenbpliceneh tefardo awdifferont apARIUS) PIOPESsapTTHglp ©f mppuigeture.

network called "radi.g.n [ R N "f\%]?ﬁ? y ) f
base st at H'Sh™ROHEI0! I ?ﬁ%\% %@omﬁg e e er?%%g'%gégé;%seg% langiﬂgt ° on%?
net wor k CoRtumBE 6f differsnRpEssivlRetibodinetiso rRenmyniee of PoFHARN cotbolmats is
Terrestrial Radi o _Access Network. The radio network may transport
dat a packeetaiepessadlgAmHAd P fVe oW RGNt devi ces. The radio

net V\@ME may Derf LEleke G t 21t PRALRY biREAl “sBRINMOikS dXeinpletl hstdne,
r adi ne]tvvork, such as a corporate intranet, the Internet, or a |
convent i ossiltupitidne’ iyt atedirheit dpsroibed heteimors ‘exemplpry’)is nghaecagpprily to

transport data packets between each user equi nt ] nd
out si de nBE f9RREId gy PreieRed & ?«F@P’&'@E%Wi 2y rvﬁtgg gglgjgé%fn@\?rlﬁsﬁi ca %the

system tberodhicals andrpavi ik dessption Sarérekeiphiry @ehbodiinss praited to
that the signaling (control) information and timng f£r thiig]lqgfili nk
carrier armble personstskilteddn thenast Wonplrg onse Ahg ingpntion, gnd petdo € 5¢%%a
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as those rren efined single-carrier systens. .
capability. User equipment transmits and receives data packets to or fiom a radio

network (base station) controller through one or more base transceiver stations.
[0051] Bage transceiver stations and base station controllers are parts of a network

called “radio network,” “RN,” “access network,” or “AN.” A base station controller
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which there is a cormresponding associated carrier in the opposite direction.

Consequently, a paired downlink carrier has an associated uplink carrier; a paired uplink
carrier has an associated downlink carrier. The PHY (physical) channel timing
relationships and control data for paired carriers in multi-carrier system embodiments
described in this document are generally the same as those for the currently-defined
single-carrier systems.

[0053] An “unpaired carriers” is a carrier that is not a paired carrier. Typically,
unpaired carriers result when the multi-carrier system is asymmetrical, i.e., the number
of downlink carriers is not equal to the number of uplink carriers (V¥ # M).

[0054] An “anchor carrier” is generally a carrier that contains full 3GPP Release 99
capability within a cell, such as fransmission of SCH, P-CCPCH, and S-CCPCH
channels, and supporting reception of UE random access by means of the PRACH. An
anchor carrier carries at least timing (SCH) of the cell in which it is operational. The
anchor carrier concept should become better understood from the following description.

[0055] The expression “cold acquisition” and similar phrases denote system acquisition
by user equipment. For example, a UE device can perform a cold acquisition procedure
when it is powered up within a cell, or when it enters an area served by the cell,
acquiring the sole anchor carrier in the cell, or one of several anchor catriers in the cell.

[0056] The expression “warm acquisition” and similar phrases denote the addition of

downlink carriers in a2 multi-carrier cell.
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transmttgyg through a packet data server node (PDSN) 180. Data interchange between various

network elements, such as the radio network controller 110 and the packet data server

node 180, can be implemented using any number of protocols, for example, the Internet
Protocol (IP), an asynchronous iransfer mode (ATM) protocol, T1, El, frame relay,
other protocols, and combinations of protocols.

[0062] The communication network 100 provides both data communication services
and telephone (voice) services to the UE 130. In alternative embodiments, the

communication network 100 may provide only data or 6n1y telephone services. In yet
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[0066) As illustrated in Figure 1, the network 100 includes one public swiiched
telephone network, one packet switched network, one base station controller, three
transceivers, and one user equipment device. A person skilled in the art would
recognize, after perusal of this document, that alternative embodiments in accordance
with aspects of the invention need not be limited to any particular number of these
components. For example, a lesser or a greater number of base transceiver stations and
user equipment devices may be included in some embodiments. Furthermore, the
communication network 100 can connect the user equipment device 130 to one or more
additional communication networks, for example, a second wireless commuuication
network having a number of wireless user equipment devices.

[0067] It should be understood that data and all or some of the overhead information
may be transmitted to and from the UE 130 simultaneously on multiple carriers.
Furthermore, data and overhead information may be transmitted to and from the UE 130
on carriers from different cells, which may belong to the same site or to different sites.

[0068] In the wireless portion of the communication network 100, multi-carrier
operation is such that some carriers are paired, while others are unpaired. Carrier pairs
include (1) carriers 141A and 1424, (2) carriers 141B and 142B, (3) carriers 143 and
144A, (4) carriers 145A and 146A, and (5) carriers 145B and 146B. The unpaired
carriers are 141C on the downlink, and 144B on the uplink.

[0069] In accordance with the 3GPP specification TS 25.213, “Spreading and
Modulation (FDD),” the Enhanced Relative Grant channel (“E-RGCH”)-and Enhanced
Hybrid ARQ Indicator channel (“E-HICH”) assigned to the UE 130 use the same
chamelization code.

[6070] Multi-carrier operation is configured so that the timing of the PHY channels for
the paired carriers is the same as that for a single carrier system. In other words, the
timing of all the downlink channels is referenced to the timing of the Primary Common
Control Physical channel (“P-CCPCH”) or the Synchronization (“SCH™) channels, and
the timing of the uplink carriers is referenced to the timing of the associated (paired)
downlink channels. For a complete description of timing of the PHY channels, the
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interested reader should refer to the 3GPP specification TS 25.211, entitled “Physical

channels and mapping of transport channels onfo physical channels (FDD).” For

convenience, summaries of timing on the downlink and uplink channels are presented

below in Tables 1 and 2, respectively.

Channel Direct Reference Timing w.r.t. Ref
SCH Nominal 0
Any CPICH Nominal 0
P-CCPCH Nominal 0
k™ S-CCPCH Nominal Ts_copony AfEr
PICH Associated S-CCPCH 3 slots before
AICH Nominal 0
MICH Associated S-CCPCH 3 slots before
n® DPCH Nominal Tppca after
p" F-DPCH Nominal Tr.ppcip 2fET
HS-SCCH Nominal 0 |
HS-PDSCH Nominal 2 slots after
Tpmeg afier
E-HICH Nominal [indirectly depends on
associated (F-)DPCH)]
Tgrecn = Te.mcm A0er (serving cell)
E-RGCH Nominal
2 slots after (non-serving cell)
E-AGCH Nominal 2 slots after

Table 1. Summary of Timing of PHY DL channels
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[0072]
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Channel Direct Reference Timing w.r.t. Ref
RACH Nominal 1.5 or 2.5 access slots before
DPCCH/DPDCH )
Associated (F-)DPCH Tot+1024 chips later
E-DPCCH/E-DPDCH
HS-DPCCH HS-PDSCH To+7.5 slots after

Note: Ty is the Node-B to UE propagation delay

Table 2. Summary of Timing of PHY UL channels

Tn embodiments, time reference within a cell is common across all the carriers of
the cell. Therefore, the downlink timing reference, i.e., timing of the P-CCPCH or
SCH, is the same for all downlink carriers in a given cell. Furthermore, because
synchronizing timing across different cells of a Node-B (site) involves little or no cost,
timing of the P-CCPCH or SCH is the same for all carriers in a given site, in some
embodiments, for example, in the site 120 of Figure 1.

Synchronizing the timing within the same Node-B eliminates the need to
transmit to the UE (e.g., the UE 130) a number of common channels on multiple
downlink carriers within the particular site. These channels include the following:

1. The Primary and Secondary Synchronization channels (SCH) that allow the
UE 130 to perform initial system acquisition.

2. The Primary Common Control Physical channel (P-CCPCH), which carries
the system information, including the Broadcast Transport channel (“BCH”).

3. The Secondary Common Control Physical channel (“S-CCPCH”), which
carries the Paging (“PCH™) and the Forward Access (“FACH”) transport channels.
Tt should be noted fhat, to increase data transmission capabilities over FACHs,
additional channels can be allocated on other carriers (i.e., carriers other than the
carrier with the S-CCPCH). Such channels may include the Paging Indicator
Channel or “PICH,” if the S-CCPCH carrying the PCH is transmitted over a single
carrier. Such channels may further include the MBMS Indicator Channel or
“MICH,” if the S-CCPCH carrying the MBMS contents is transmitted over a single
carrier.

4. The Dedicated Physical Data Channel (“DPDCH”). (This is so because the

UE is expected to use a single carrier for regular DPDCH transmissions; multi-
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

carrier transmissions may be limited to the Enhanced Dedicated Channel or “E-
DCH”).

After acquiring the system, a UE (e.g., the UE 130) may attempt system acoess
using one carrier. The choice of carrier may be limited to a particular carrier, for
example, the carrier paired with the anchor carrier on which the UE acquired the
system. Alternatively, the UE may attempt to access the system using another carrier
supported by the UE. The UE may expect reception of the corresponding Access
Indicator Channel (“AICH”) from the carrier used for transmission of the Physical
Random Access Channel “PRACH”).

In some embodiments, some or all of the common (non-dedicated) channels
within a cell are transmitted downlink only on the anchor carrier(s) within a cell; other
(non-anchor) carriers do not carry these channels. For example, timing and/or paging
may be transmitted only on the anchor.

Characterization and use of a carrier as an anchor carrier are generally semi-
static in nature, because they do not change dynamically, from frame to frame:. Rather,
they exhibit time stability on the order of hundreds of milliseconds or even minutes or
longer. A particular anchor carrier may also be a permanent characteristic of a cell.

The radio network may cause the UE to switch from one anchor carrier to
another. For example, a signaling message may be transmitted to the UE to force the
UE to acquire the system on a different anchor carrier. The original anchor carrier may
then remain an anchor carrier, be converted into a non-anchor carrier, or be dropped.

When a downlink carrier is added by the network to a cell, the network may
notify a UE device within the cell of the addition of the new downlink carrier. The new
carrier may bhave the same timing as one of the existing carriers (e.g., the anchor
carrier), or have a known timing offset with respect to the existing carrier. If the timing
offset is known, the fransceiver may indicate the offset to the UE on an existing
chamnel, in order to facilitate synchronization of the UE to the new camier. The
transceiver may also signal to the UE on an existing channel the particular scrambling
code used on the new carrier, or indicate to the UE that the new carrier’s scrambling
code is the same as the scrambling code used on one of the other camriers. If the new
channel is an anchor channel, the transceiver sends an appropriate signal the UE, so that
the UE will switch to the new anchor carrier upon acquiring the new anchor carrier.

When the UR acquires the new carrier (synchronizes to it), the UE can signal

this event to the transceiver. For example, the UE may signal the transceiver inband, or
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using an existing channel/field, such as a CQI (channel quality indicator) field or
ACK/NAXK field. If the new carrier is an anchor cartier, the UE switches and camps on
this new anchor carrier, receiving its timing, paging, and other system information
through the downlink channels of the new anchor carrier.

[0079] When an uplink carrier is added to a UE, the network may need to indicate to the
UE that the transceiver has synchronized to the new uplink carrier. Thus, a new
downlink channel for transmitting such indications may be needed. In some
embodiments, multiples of B-HIGH channels on the downlink are defined and allocated
to the same UE for this purpose. _

[0080] Focusing now on multi-cartier chammels for downlink operation, the data
payload channels for delivering data (which is generally non-voice data) to the UE is the
High-Speed Physical Downlink Shared Channel (“HS-PDSCH”). The supporting
channels include High-Speed Shared Control Channel (“HS-SCCH”), Fractional
Dedicated Physical Channel (“(F-)DPCH” or “F-DPCH,” which is a stripped DPCH that
containg only power control information), E-HICH, E-RGCH, and Enhanced Absolute
Grant Channel (“E-AGCH”).

[0081] Generally, N High-Speed Shared Control Channels are needed, one per
downlink carrier. As regards the Fractional Dedicated Physical Channels, M such
channels may be needed to provide uplink power confrol for the M uplink carriers.
Similarly, M Enhanced Hybrid ARQ Indicator Channels may be needed to send
acknowledgements (“ACKs”) and negative acknowledgements (“NAKs”) for each
Enhanced Dedicated Physical Channels (“E-DPCHs™) on each of the M uplink carriers.
Also, M Enhanced Relative Grant Channels may be needed for each of the E-DPCHs.

[0082] The Absolute Grant messages for a multi-carrier UE with M uplink carriers may

" be transmitted on M independent AGCH PHY channels (in the same or different
carriers), or these messages may be transmitted on a single PHY channel on a particular
downlink carrier. To that end, the E-DCH Radio Network Temporary Identifier (“E-
RNTT?) can append the notion of carrier on top of the notion of UE, adding this
additional dimensionality to the message and making it possible to be transmitted on a
single carrier without losing multi-carrier capability. Thus, a UE can have more than
one associated E-RNTI, e.g., one for each uplink carrier on which the UE is allowed to
transmit. For the Enhanced Absolute Grant Channel(s), therefore, either 1 or M such

channels may be needed, depending, respectively, on whether each UE absolute grant
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carriers (N>M), each of the uplink carriers has an associated (paired) downlink carrier.
The paired downlink carriers will serve as conduits for the supporting (F-)DPCH, E-
HICH/E-RGCH and E-AGCH (in case of M AGCH channels being used), with (N-M)
downlink unpaired carriers carrying HS-PDSCHs and associated HS-SCCHs. In the
cell 120A of Figure 1, for example, downlink support channels for a particular uplink
channel can be present on the downlink carrier paired with the particular uplink channel.
Thus, the downlink carrier 141A can support the uplink carrier 142A, while the
downlink carrier 141B can support the uplink carrier 142B. In this asymmetric case
there also may be no need to allocate on the downlinks carrier support channels in
addition to those already defined for the single-carrier case.

[0085] Note that in the N>M case, the timing of the downlink channels HS-PDSCH and
HS-SCCH in the (N-M) unpaired downlink carriers is well defined, because, for the
downlink, the timing of all the PHY changes is referenced to the nominal timing of the
P-CCPCH or SCH of the anchor carrier. Thus, the timing of the channels in the (N-M)
case-is defined when the imposed timing constraint discussed above (common timing
for the downlink carriers) is observed.

[0086] When the pumber of downlink carriers is smaller than the pumber of uplink
carriers (N<M), there are (M-N) unpaired uplink carriers. Therefore, (M-N) additional
(F-)DPCHs may need to be allocated within the N downlink carriers; if absolute grants
are transmitted on a per-carrier basis, then (M-N) additional E-AGCHs may also need to
be allocated in the N downlink carriers. Moreover, (N<M)x2 additional signatures may
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anchor carrier upon acquiring the new anchor carrier. o
The timing of the B-RGCH from a non-serving cell as well as the timing of the E-

AGCH channel are absolute with respect to the nominal timing (2 slots after). In

addition, as previously noted, the E-AGCH may be transmitted on a single carrier.
Therefore, the (M-N) additional (F-)DPCHs (on top of the V ones corresponding to the
paired carriers) will have a particular timing multiple of 256 chips, which will constitute
an indirect reference for the E-FHIICH and the E-RGCH from the serving cell. Thus, the
timing of the support channels in the (M-N) case is defined when the imposed timing
constraint discussed above (common timing for the downlink cam'érs) is observed.
[0089] Note that multiple F-DPCHs on a given carrier may be orthogonally time-
multiplexed within the same channelization code by using different timing offsets, for
example, timing offsets in mmltiples of 256 chipé. Therefore, in some embodiments the

additional F-DPCHs are time multiplexed within a set of downlink carriers. In certain
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therefore, either 1 or Msuch channels may be needed, depending,,
respect i veupportee dewenlinks casderncan) be sBBYRided oy hetuplink carrier paired with the

particular downlink carrier. Thus, the uplink carrier 146A can support the downlink
carrier 145A, while the uplink carrier 146B can support the downlink carrier 145B.

Therefore, in this case thers may be no need to allocate on the uplinks carrier suppott
channels in addition to those already defined for the single-carrier case.

[0093] Similarly, when the number of uplink carriers exceeds the number of downlink
carriers (M>N), each of the downlink carriers has an associated (paired) uplink carrier.
The paired uplink cartiers can serve as conduits for the HS-DCCH and the TPC
commands for the N downlink cartiers. In the cell 120B of Figure 1, for example,
uplink support chamnels for a particular downlink carrier can be present on the uplink
carrier paired with the particular downlink carrier. Thus, the uplink carrier 144A can
support the downlink carrier 143. In this asymmetric case there also may be no need to
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SUpPports RaEHRWIGINEOE afdnisté, Krah teaet équabni dek@dAostep BO6,Uthe Ulkenrades iato
paired with the particular downlink carri us, .t.he uplinpk carrier
146A can 3$pfoQF fielddar yewrgot Hlalec‘-‘é?trth%VﬁEﬁ?:ﬁéQﬁ W@W@Mﬁt&’r%h Pi
146B can rpqt ?@g/vrq] ¥ T 2, Atido3 0, GRS R
t here nay%glgg?io%[eeﬁ) 0’a +g}(§atﬁgﬁ%ﬁﬁi Ee phlen seg{a%{laeﬁtgu port
channel s iificradeité itenl domntehose detismadioded 12)é: UBrdetdmminsss rgiother 41Q1s dor
o ber Lo cauubl] sagtier tave beon hnsritied during e tiofee 8GE. 5 7 w2 SE°ERat 7

zero in the step 304, for example, the UE may determine whether J=N. If CQls for each

DL cartier have not been transmitted during the current cycle {e.g., I<N), process flow
returns to the step 306, and the above described steps are repeated for the then-current
time slot, which is the next time slot.



carriers (M>N), each of the downlink carriers has an associ at ed

(paired) | nk rier. The paired uplink carriers can c
conduits %i@ﬂé&iﬁém and the TPC conmands for the N%ﬁoﬁimsub
carriers. In the cell 120B of Figure 25 for exanple, uplink support
channels for a particular dowlink carrier can be present on the

upl ipoéeogpr r i erwhan rdecisiontblodkhBlpdndicated that (6)n [fomkachaDLi errierTimys, beehe
uplink carrier 144A can support the d link carrier 143.. 1n thi
asymmet r i EAnsRdtEed Hemg thg @BT%W%E%= %\é\\gd?r%ess %Ir?warle{'%tpéh%ﬁeﬁ’ HQ’iaﬂd
uplink caf ﬁe‘gramﬁum%& £ NN i 721846 7t dned abfin! AQS el TEeARIesARiduRR

for the single-carrier case. [0094]In the M>N case, there are (M
unpai r ed topisimitking all thee€QIs. The timi ng of the channels in these

unpaj m ner DPCCH a E-DPCCH tim i |4 _defin be €40t
P b coq TESE HGPR A Frote e oo o e ESEA T, REFRHI Nk

downl i nk ey foR e DNOGaBridrd May Y askipnsd ¢@sSteanshidnl 1 each of 11RA0N cafridrhe
i mpaired uplink carriers is referenced to the downlink carrier with

t he assocFer edmpie, tpdHDL sy \waen be rssigiathior MoPLaearrers iR thaf pacerdL

exceeds the.nunbe ' rri.er I.L e
downl i nk EATY icg%ési (2&%%0% p%ns S 0# ﬁ*&g‘ﬁx %ﬁ@ﬁ%‘g}\%ﬁ%L%%r% & Hhe
tim ng of oft (Ae=HIVEHCErexahple) @adhNUL) catidsndanndarynPQlsr fod 2cAL rdasiess.i $n a

referenced to the tim ng of the associated downlink - DPCl I s_ and,
t her ef or eSase € {47 AGS)sToRerpmples PRR ML colmiss £t CRTRY g&é?f:ﬁéﬁ%&%@

(NoM, . . ) . | "
carri ergqﬁgg%glto é)e cor%%géﬁ?%%%@t I%FEQ#%Q{I(()J:\%%&&} g@??%ggv?ork. 7
[ 0097] Fi process 2usiuathe presss@dSobeashod i Hhtcauivss, oyclingdhronih there@bsalfs

on the downl ink and upli f bot h serving and non-serving cells,
and for b@@@%&@&ﬁ%ﬁ@%ﬁbé‘?%@@a}% ers. In Figure 2, the serving
cel | jgbfde) HS- DSfH stift eiBédengsht! THR e nadfifle aDLS @hrrferdGr:  doQOIRSInVY

now descri be several system nethod variants that allow a US %ﬂ}e. g..,.
the TIE 180jtidexeddnie tXCQnkrldekaamels Mlosavien ot dceerdenrs Wiy ey Edsting

donn! ¥ SISty BrbBECONSh RS . il BB ¥ )

i nf or mat i eRRolsive oveCHid\fdbsansk Gfdrest. In embodiments, the resolution of the CQI
fransmitted by the UE may be reduced to a three-bit value, freeing additional two.bits
within the same CQI field. The freed bits can be used to send a delta update for the CQIL
of another DL carrier. Delta update indicates whether and by how much the CQI has
increased or decreased. Figure 3B illustrates this approach. In this Figure, the full five-
bit CQI field 330 is transformed info a three-bit absolute coarse CQI subfield 330" for
one carrier, and a delta update CQI subfield 330** for another carrier. As a person
skilled in the art should understand after reading this disclosure, no particular order of
the subfields 330" and 330’ is required. Similarly, no particular order of the bits in
these subfields 1s required.

[00107] In a case with (M=1, N=2), for example, a three-bit coarse absclute CQI for a
first DL carrier can be encoded into a three bit subfield of the CQI field of the UL
carrier during a first time slot. A delta update CQI for a second DL carrier can be
encoded into the remaining two-bit filed portion of the CQI field in the same time slot.
In the second (immediately following) time slot, a coarse absolute CQI for the second
DL catrier can be encoded into the three-bit subfield, while a delta update CQI for the
first DL carrier can be encoded info the remaining two-bit subfield. The process can

then be repeated.



channel s) of the (NM unpaired downlink carriers is conveyed to the
appropria iver via (NNM additional code divisi ;
mul tipl exgﬁ)#—@?@%—b within the Muplink carriers. Thi SPO@PPQWO%
necessitate sone hardware changes at f&e Node-B nodem [00100] The
addi tional code division nultiplexed HS-DPCCHs enpl oy additi onal
charnoslbigzat i onrates, thd OQ1 fixld atayi tar spliNdiferemtlt, fohexanplgl it arfourelit
system defined, by the 3GPP. specifi cati_og TS 2 .Z&IS gi f.i he SF
256 chanifeise absdipe edbeu £RG ansdit delfact O%E B TR
nunber ofy 1?19#[ %ﬂﬁ) danll B a8 ME iR RGO HRAE a8 ¥albRithin the
dé‘?g romh%gsag efﬁg% fix [ the

transmtt ore, this variant enploys the
channel i zadpenot thisdescriphidnt he quadrature phases in addition to those

| defined in.the 3GPP ification TS 25. 213. .Co .ual. ]
e TGERIPE T onalAERERER S TeR gertiy FarRPORt (Pt BRe R E ket
pai red cafiyr ek D1R witihedibitd ﬁeﬁfehe& B comtih e with wedltiflexind¥Q'Qls for multiple

2006/ 116102PCM 52006/ 015115 24 the system 100 shown in Fi %e 1), or
from t he Bis-cBRieeHiw thhcCQLAekhof gi single Warcamiar. slpse dA54. Hid) t9ahs. igr

of these additignal channels ma i e soci at ed downl i nk
HS- PDSCJ—l.eXF%‘ﬁ%G%f’IP o%els%lgllayPBO%F%{{ﬁP%tke&?%n%?é&gP etfs he additional code
di vigpro) mul t i exesuc; COIEebsespondifg tpaakaidscawed Biccarridrs areafbtdifiel for

transmt waveform t_hé (N-M . addjtignal HSDP e spread acrass
the M upltrasRmission drmg Fostdimpplok, At sispatfds ﬁ%&ﬁ%ﬁb@%ﬁﬁﬁ% 18
spread ac t LI i i Yand[ I
anot her V@??@eﬁ,ﬁﬁ? %‘%ﬂ%ﬁ%ﬁ%& E?S%%E %szs%gtgi Séfc\églggé hmgoﬁngﬁlﬁilg delta
carrier iwdaev@&QEfbrtihe tecand witrict. hAt G 3destha §¥Y fiadd isfrénsmiiéeddomitiei ik
carriers within the i l e uplink carrier(s). i der. the se
When N1 caret st 346 0 Griresmiiiec By eo8 i R e A 3t
used to t&ARSHhiskion (dNEinE 3 ERoAE MY HoilCWScH AhmediehlP folldhe theUlrst time

downlink carriers, one atine. For exanple, intime slot 1, the HE

transni t ssl@QAtigtert Bt thnGl fekkis eheatled Wit fhresbis poarsy phsstutpCQI for the

carrier. (Tinme slot.i i I .def } k

appl i cablé”&ﬁwegﬂ%azﬁyé@é (fe?i"!asl% 8%935@1\/@1;@1% %%’?ﬁl%pﬁ% ng\ﬁ/sth%ﬁ(%l
1), the Ukll iapstintigedCah B ULRatricr.ndit stepSS2cthant@ls cotrasponyingfto dirst and
second DL carrier. In slot 3 (which imedi ately .foll quws, sl ot 22, ]t:uhﬁ
TI E transiererd & [oayriery e joblres; &y EHSERSIOL HRg gFIdahfl}ﬁ slgt, pvhic

carrier. ﬁ:&fd[l%lyffﬁﬁmk ﬁ%: ée%%iﬂuﬁh §loY. {A@Etﬁ@?ﬂ?#,?&@b@)ﬁeﬂ {erd DLed with a

transmts at 1 ndicates channe of a fourth
carrier. fhhe-Hecpaeswcabsbhitd G6M forthe staad camier hind avayp-tdiQielfaomdateFbfor

the four downlink.carrjers is transpitt t he, upl i rrj.er

L be £ B e bleqerss) otreanins b e Bt e Rl botd’ hthn s,
such met hgd dor fdld B-ta@iniited on AAUL dekricalAtiskip 88, thellS@Is dﬁﬁ*ébémﬁﬂﬂig to
device is 1llustrated in Figure 3A. At flow point 301, the UE is

ready to thedhind ancfuniit PLsgrien agsbipinedyfor Fansmignominmne & Hurbdine giot.a

Sl e LL o o AL 304 : TS . .
STl e Uil 058 ek AL B 968t L g
equal to #RhQ thike-Bit @Pardd@bsdlite QdH fmahe GsurihndoriérhandC wé-bil dblthapdate

t ot | ot th 1 )f M  whj is.th f [t
carr i er. ROT§udbe J651 caREr @emins BN AL g0 BR of i papend et Y
step 310,Agggpm;tﬁgp@%gg??%sﬁtﬁggﬁ%mém ci sion block 312, the

UE det er mnes or each DL carrier have been transm tte_d
duri q@ithe cur Thesttepyd4tethrdvighBd? asether qepahbted dordbe following metsbyts. this

for exanple, th E may determ ne et.he = | f s_f.or h
carrier h#¢® 'ﬁ?@&ﬁé"éﬁgﬁ? gﬁiﬁmt%’gﬂcﬁﬁ“} h’?@iltgﬁgr[\b&r ‘Fa@ﬁc‘% &?gfeecﬁg.%lﬁ!t %the
I<N), proggssthl eyt urns to the step 306, and the above descri bed

steps are repeate or the then-current time slot, which is the next
ti me jeonL]. In one additional variant, one or more CQIs are encoded into FeedBack

Information (FBI) bits of the UL DPCCH. The FBI bits can carry a coarse CQJ, for
example, a two-bit CQIL The FBI bits can also be encoded with a delta update CQL It
should also be understood that the FBI bits can be used to convey conventional five-bit




25 [ 00104] When deci sion block 312 indicates that CQs for each DL
carrier ransmtted during the current cycle (g =127).,
process fﬁyoq\?q%@?]tﬁl{’% to the step 304, and a new cycle be‘@‘?“ﬁ@""#ﬁ’@‘.‘-‘?l)s
the UE initializes | once again, and tafe TIE cycles through

transmtting all the CQs. [00105]Wien multiple UL carriers are

avai | abl ecObudibet with ahemredtfm;ueﬂy c &or eearsple, 4 fiee-BIHGQT can beheoddl into
carrlerspﬁ/ be assi gned I{Jor tran mssmnto each of the UL carriers.
For exanpfad trangitfedryia E&f 1t%?‘éerﬁlﬁ'§hlbl8t’§§‘sﬁ fred to M UL carriers so

t hat Oﬂfﬁ%]‘ UL CRY bhRfierC Bétﬁﬁteﬁqéfa%)er fc%ﬁtr&lhﬁ ﬁﬁ’ﬁ"f@m@ﬁta&'%ﬁ& Yot Qesuﬁmf
EPLS of

nunb DL carriers. n a cas , for exanple, each
carrier cdownlatkr yarfigss fdroexagupde, foarer sIBgLe ddwrﬂmkcmeerof D(omﬁpk Nﬂﬁgt'ol IS

f I
Lhe ot nor Evierall P Ko EheRs wore) Famyseptt A Brd Deriiitgd fi o

performs g, RLACESSE H%‘olﬂgﬁarﬁxﬁ%hﬁ SRS En. OQeJaﬁée iaasdhyaipplibiobk bandwidth
carriers, cycling through the CQs of t carriers aSS|gned to_the

UL carri enccde®0fd6yoie stramsrmwm hisr lapegri ﬁwﬁl baxgvsidihy rnasted | for ed

carriers re CoRncur ti |
O carr i el ret o S ot o PR ol iRl Betpfibmfec it
speci fi caab@ﬁnuﬂ&am@s Qoriseoygently] soneedichll ¢f the rethaigingsivenilink| canricts ithin

resol ution over the range of interest. In enbodlfgt[%l t he, resgl uti on
of the CQpceH mmymanydatagayiond. Ue thisassepewenfoato cyeremeingng dapm!

freeing a ts within the same CQ field. The freed bits
daltibhana) vd Al |

can be used to sen el'ta update for the CQ of another DL carrier.
Del t gooapdjat e i hilicadt @sewhettremscaet thyy hdwsin@it hedded) G@snhiasd nnnmea‘é&@

or decrea ed .Figure 3B il | ust es t.hi roach, In_t

Che ful |- fpvatisk fiigsasscinted 3 B eprilpE PDRRE tremed it e tepfiyed o
absol ut e st,sgbﬁﬂee}e@eﬁé@ chp (WEéiﬁerCﬁfsbhﬁé ccgml Qieﬁ@'ﬂpdat@m@[)e
60 subflel d 330" for another carrrer. Ewrson skilled in the art

shoul d unm@mn thas ftherpavesad Fimyld Hies m@éerbs eProgessgg CPeRpRgnt ocrfdéhe

O dor o BabistRy 2t 308 1diGuiel? of S 68 owBt 1 i doteq B0 pRRLHI

order of hes el"ds 1's réquired a ca

Wi th (M1 geddinil CORIif exarabi@ed TQhindivatek tthatcthe peweb should e;ecaacrefamd the
first DL carrier can be encoded into a three bit subfleld of the CQ
field of DERCCHING BPMPICDH Of thiyy trangopkver adivse the Faosmtlge Fe 4 %&B%?@W@nls

for a secgiga Qe?ggﬁ{eﬁ%%dqﬁmﬁecg%gw into the remai ning two-bit

filed portion o dinthe sanme tine slot. In the second

(i myebiasiel y f Retaiiingin ther@>3i)otase acknomisigembstol AGR/NAK) messagerefor the
ol ta upadFakeRcer o TIBRRES By AP ogs i R e the e e e

remai ni Ng gtMB - darfiP k| read Qo R@K/NAK hlaesaghe foremeatiedrl dWehlink
2006/ 116102PCT/ U82006/015115 26 [00108] O course, the CO field may

be split dhifrfees eAsbas atr@adyelmnpn@monﬁcﬂ,dhﬁ maube Bﬁhle‘&f)’alﬂ%@ adrhonal éode
CO subfield .and
it tor ent yiea el e PRCCHS MR Bet hoR R (flifon, 1 O, BieCother

subfi el d ahé@Rodsadebcribiell Abdve diel iaaRseddh Fidirss 31@,53B,Ianﬂ Bﬁhnay also be used for
the ACK/NAK messages, including reducing frequency of such messages for the

downlink carriers (Figure 3A), and reusing the FBI bits.
[00116] The ACK/NAK messages may also be multiplexed into the existing CQI field
together with the coarse CQI and/or delta update CQI. Figure 4A. illustrates one

example of such multiplexing. As is shown in this Figure, an existing CQI field 405 is
hroken into three subfields: (1) subfield 410 for a two-bit coarse absolute CQI of one
carrier, (2) a two-bit coarse absolute CQI subfield 412 of another carrier, and (3) a one-
bit subfield 414 for sending uplink ACK/NAK messages.



[ 00109] Accor ding to yet another variant, herein called "joint

codi ng, " gy ough all the CQs with reduced frequghg

conbi ned w t%}dogﬂ]{ tiplexing COs for nmultiple DL carriers i nl%f%iot%msga
field of a single UL carrier. In a (N-231 M=l ) case, for exanple, the
process may proceed as illustrated in Figure 3C. [00110] At step 340,
CO s[0¥dtHesponfimpurss, ther QL irld seaohd sphit & ofhes veayar eFlgbtea#B upigates

t d I

Lhe or oot B COR seld Rls R cikPby dohes8 ERIAACOLABaM 408 Sidhet
the first deltd tpdute ©QUsibfeld410, tind & lona-bithAIGKANACK. s‘ubﬁeliihﬂzs ex:mimds orders
carrier. At st@@g@SM the, CO field.is tragsryf%gd on the UL canier.

At step 326the elé%mde%awﬁapﬁéjr%fef bifs wighin eld afso fall Myifhin thespepe
obt ai ned F)?{hfl {q% on during a second tine slot, which
i medi ately fo éfirst time slot. At step 348, the CQ field

i s efioatiid w t Tha abbveemethiotls apgr secahbinkdit @oﬁ@camlde additidgrai codec divisiar
and a two-bit deIt ate r .the fo rr At sep 35
the ool 1 PRI el i PR R 101 et Rlse A FE i e be FRESRAS

corresponicigntgxfirst and second DL carriers are obtained f or
transm ssion during a third time slot, which imedi ately follows the
secof®119Ine sl det ustnowt elpn3tS4pr0t3¢fe11®d0rf $ysteth iaequasibonl e dnvpieh ergbodiment
three-bit coarse

ol T pusSRRat Y Bl ienfibh, the prdcefyrERE R e R HEE SEMmedyh WA 1
the first (@pd W5eeRNUECRH®) is t‘h% Wa@iﬁe chite aéfdisifidre pebdetuder @dzcHibdd @l

on the UL carrier. At step th S corres&ondln to the third

and fourt ﬁ?hISI‘@éi%YPé?@G%ﬂ*’ée%m) e%GP% .spwféﬁ@ﬁil Si ripthe Bty aareigr
| e
g|6(r)re fhgt 63{\@#“?51?%’ 'S e g Xb e%#ﬁmlﬂ“reee ?ﬂgtgigrgg%&a S ﬁ%lgg%ig&gle

for the f eutich cabdf aaet amN cam‘lam}meﬂ ai&lﬁme&pﬂﬁlﬁs BCH mﬂiﬂmﬁb(}m{:&ﬁw
carrier (a e rev encodi n third_and urt

Co1 &) " At CghR e Toiperiaen thy Diretren SRR AaTSROB PG Oh P the
[00111] Th EnvehEBs dd340ndt er@é!s@ihl G%cRle tﬁé’ﬁ&sibﬁ&? frede of theR wilink QaHgs

time slots. In this wa he UE sends to the nhetwork COs for all
four DL c&epntasying the Pt CHl apgl thd Pt(HePGlilngl e UL carrier. [00112]1In

one ag i onal va one or more COM are encoded .in FeedBac

ot oftiteflon i Hsfie 7 dEffiec of nBRIREEY dnih® (SRR 16 e
coarse COpeldf-adicargoh@link chitter B theGane athiee filBingdief@ert@ofahs endber carrier
encoded with a delta update CQ. It should al so be understoad that

the FBI blonswb@h he mmlaﬁmdﬁxﬁéylpééﬁvethﬁlsawswel  vEL ppme varlagigy all the
| b
20d::ﬂt i \r,]V![ E)d%anc#?r ansm tt Q%ﬁﬂ%%??é&g{ﬁeﬁm% ;eféi?% ti nggb]r&ﬂﬂng%e

[ 00113] | n difietinararmdsrb fidinntha tame ogiewithdhd cahmbs mmng sfent ekl bmsyonfission

subset o of steps 1 and 2 in the system acquisition process described in the 3GPP specification

TS 25.214 (related to the acquisition of the slot and frame timing, as well as the

identification of the scrambling code group to which the cell belongs, through
acquisition of P-SCH and identification of S-SCH). Synchronizing downlink carriers
brings this simplification at little or no cost to the system.

[00121] If only some but not all downlink carriers share a common timing reference, a
signaling message can be used to indicate fo the UE (for which the new carrier is being
added) whether or not the new carrier shares the timing reference with the anchor
carrier. If the new carrier has a known time offset from the anchor carrier, a signaling
message can be used to signal to the UE the magnitude of the time offset, also
simplifying the warm acquisition procedure. Such signaling may be performed using,
for example, P-CCPCH and/or S-CCPCH.



downlink carriers, for exanple, for a single downlink carrier.

Downl i nk SB%do Or% 6?0':2 general ly used for tel ephone (voi Ce)PCd’l‘fUS2t006/015115
t ransm ssi ons may be omtted for data transm ssions

opportuni stic scheduling. Because in 2ny applications bandw dth
needed for voice transmssion is |lower than bandw dth needed for
dowpdongdy t r an$uithsinaie, ofisitatine same\wcmm’tﬂimgecddw&maaﬂ theoidowntitia eawicss

be t tted downl i_nk Co tl |
ot he 1 BRRPRianEEIL SRANE BRI o6 en L FP BocRRRCI P gone
payl oad. bﬁlﬁcgﬂ serdifbifhe d&awmﬁpghé@has% hdEREEhal QARINRIZE @fdnmiugrsiﬁanng

carriers e omt 0114] I n each case, the transceiver may.
adj ust (iof anmﬂgllect)escnambim'l fot ddmp@wlemombf oRatiple v ¢vR alhdewalink carriers.

associ at he recei ve ccor t i :
I n ot her %F?ﬂé‘enﬁ > PfErtAe dk’fﬁ“% ﬁ@?ﬁgx‘% ﬁe&@@é or 5ei ta
updat e C%%hnha%mﬁe@éabbﬁ&nohfseraﬁ@mgcsmul d be increased, the
processi ng conponent of the transcelver adjusts the tran &éco efofth"é

t hat[0a122] powerlfﬂ@ scraothding sadael ﬁhﬁaﬁYYélﬂ@’tPf grh Eopeihie SGap

recei ved ndi cates t hat d
processi ﬁ%‘em | m'hglh?anél ?ﬁe ra;dr Anscel ver agﬁeﬁstggtf%e tr Z%garinnﬂt' r 50 i
that the Hepipeised %nd]@@ﬁ@ﬁ&ﬁﬁeﬁ$ﬂchdigﬁhﬁginiay bee pperfoened neing, G example, P-

[ 00115] Recal | that in the (N>M case acknow edgenment (ACK/ NAK)
nmessages G@CHW@(U@NSWC%QEIGSS downlink carriers may also need to be

tra 667112%\ ed Orl;[ﬁeh%ijp lsis)&?ﬁ Q'St WZ?@H@EIMSQ%@IQ%% fohae Sﬂ*ﬂ’cﬁﬂﬂﬂzaﬁon

con nmessage eflrst M downl ink carriers. As ha
alr eady L mdidamﬂ@hannﬁs.s’t?mi?hm aadfiecorshiPaast.nghensdrhesesreae ﬂEJ@HétEd

di vi si on | ex scri bed bov ol 4

The ot heri® E'ﬁp ﬁgﬁ@gﬁ%&;ﬁﬁﬁ&wlmc H'Prg@{g]%erggg} @R@%%d
and 3C meyhAhse, RembigeetobQfurd meaﬁglﬂ&ﬁe&mmsame&dmmal {sctihe gestabiisterherd
frequency of such messages for the downlink carriers (Fi g(gmBEEA) hargd

reusi ng tiecedBre, bist well[30theebrenk mekaRAR Fewssguetions, PHCE

mul tiple h

and/ olro d @goﬁ%%géo%er%qﬁgﬁ}gﬁé@nﬁ@fust r?Pegf"S\ﬁ%‘hgfaﬁg?iﬁg? é@ﬁ%?r
mul ti pl exdafi. linkSaddftichhevsnfignration $e. £ adiing mare eslls sutb ad E:Qactivesdet). 405
is broken into_three subfields: 1) subfield f coarse
absol0Bt2] cQ o aaachm@%za‘aw}’ e@%%ﬂ?ﬂ%&?ﬁ?&“ﬁb@&f’@m@hﬁ@ it5es

subfield . o
sendi ng ufﬁ% @&%}fﬁkﬁ% tge%?gg%rggmltﬁg%r&%%%&a@}? ﬂoﬁecﬁﬁ@h ﬁbﬁ'eﬁe@m Qe

17] O course, Cgﬂ field
may be spinbdified fot hedtiwayer opérgiiore F5r e¥dmyde.r deresh spl Pmﬁdﬂg spacgjes

f|eld405|noatreebtco .
one-bit ddptthe f ]%%‘?I%rgﬁ@ igg%?(r%l gqg"ﬁtgét]‘sg%ﬁ@g? layers in
subfiel d 422 e-c\iﬁ{ér raﬁbﬂerxﬁ s6ine tefitboditénte bapbrnst manmamermpémmfhe
bits vvlthln each subfield also fall within the scope .of th

speci f i catnitis ﬁap@m;p@mhes @btﬂv‘%@ thetsAeg & (Rg cEeng HH%WEHOW T oRe RHHE,

addi ti onal LVi-si O Mol W be defined for the

CQ's, whi ?éc@éﬁ ‘g?atlgers "Jﬂe’%ﬁgf”e Se % g [00119] Let us now

t ur npdo@z4pr ocedt esohor :m;datcemacqmmmdime}ﬂs | the onlewaliblbdichint and  frame
synchronization described in step “c” is simplified by common timing of the different

downlink carriers within the cell.

[00127] Step “d” of Procedure A specifies initial UE transmission. For single-carrier

systems, transmission of DPCCH start at an initial transmit power, which is set by
higher communication protocol layers. In certain multi-carrier embodiments, this initial
DPCCH power may also be set to the same level as the power level of a DPCCH of

another active uplink carrier. The power control preamble may thus shortened to speed

up the synchronization procedure.



consistent with the invention, the procedure for cold acqui sition of
t he systewcp YooBils lc]ié (e.g., by the UE 130) is the sane asp %Bls
acqui sition procedure described in "Physical |ayer proce ures ?

30PP specification TS 25.214. In the m#lti-carrier context, however,
only a subset of downlink carriers (the smallest subset being a

si ng[081284r r i er Tha randbrnacsss procbdmerfm ama)ltirewter captenm may bR-1Begage STH

and the P- CH.to.enabl e t rfor hy ee- st em
acqui si ti Sif° B@Ly theesany; 2 %E‘lﬂ’ggr ﬁ?}gn{ i gﬁe ’oég “aHTt ﬁ%e]g'g%ai ST
excl ude t keeftds peHbinhddVor0h sk agiertah@ tigkoatdliti diko it dre isScopeidbains be a

the P-SCH S-SCH and t he P-CCi %CH [00120] To facilitate warm
acqui siti @@ﬁlcﬂtﬁ@ﬁ@@m@mﬁﬂtﬁwwm&nce for the new y-added

down carri
car 10BBIN% b B ot et AT i e R0 Y SRR N s
sonme vari ahHS,PRSCHt duea aievwnhdadn 6 @arrieg bthewithdn the aanr lonshiick theheriginate

timng reference. Synchronizing the different carriers fromthe sane
cel | wi t hirEFENESRRAS PR ng reference al l ows omi ssion of steps 1 and

2 i npdoh { syst et @%?d:ﬂ%%ﬁl '-Q:@ EAREAvNHIATE) 3B Rsmissions of E-

spec fIC tion TS t acqursrtlon of t he sl ot and
frame ti nDRGH data ammachas)mjnen nal'antsrfblr which e afl 15 te soviegedli ofghe Ulle

whi ch_t h || . bel h h t f
Penfinfua onth Arafisarger SHiEh oA oI o dehodiiErh dBeY e
si nplificabirgitheatinl bkt OFasRO Fste 6Oillubeatey $difiMeartie bdihfin®On I this

sone but not all downlink carriers share a common tim ng reference, a

si gnal i ngembedimgat, dlanbiek psglead dateriaicach PE buffaiesugh %ftm Ukhbwiiertalg, is
new carri Jhehﬁleg’ %b&']%g%&?%ggﬁd]% ShE LarPhr %teib%lgf HEYa€ il acgl%giolﬁe

timng re erence or carrier. naw carrier
known ti mechetifilsee620.r The sétedalee 620, located arthe aoﬂnglml(b g threesmagRercH) dfe
used to sjgnal to‘tahe UE_t he n|t de, of etlrre of f set

si mpl i fyi ﬁg%ur%é)» ‘?ﬁ“é"r‘:“’q@quaf Eé]&EWJE SadiFr gagﬁg}q%ﬁg(q%lgf}o@éough

per f or ned 85’%@ OhctRAAIPLE the gpaﬁ%ﬁi‘ 130 b Pike. STHERG  dul @20 fuay perform
2006/ 116102 /[ US2006/ 015115 29 [ 00122] Furthernore, using the sane

scranbl i ngclmduﬂimg‘ atheabh aurwaﬂhhlmﬁmwnhdudranamm,sar\mﬂmomaaubﬁet of thaaidilable

om ssi on 3 fromt acqui s ur Usin o]

scranbl i na ?‘B](Lﬂ'gpvﬁafrﬁ‘?rﬁ apbcg'l""?tag%@ls @ﬁdﬁ’?@ﬁ 628v 8%’ g'ﬁ SEDWQ
sharing OtragsrSikdighsChl @6k ddiaiy ﬁfanﬁé}r qud B @&mnﬂleqjmﬁwdm Rf@acH oLURN
all downlink carriers. Consequently, in certain enbodinents all or_ a

pl uralitycatiesejentied Fonrmample avheresigngl thding aresteicts onaelays dommi

ser aml | 1£088ol 00133l Lt Dol AUNNGE 85 Al L ABCROMEATE Rl me

differs fromihe scra e curren or carri er
radi o net WH katasciwidgled fotchEaﬁEﬂﬁssvdm oh mar @atvier,ngnd Golereiss {whediged siath

on the ne carrler uch si ling ma erfor.nmed psin for
exanpl e, Peovesn: ?rar@rs elfee%éﬁr af%%?ffgl? e@ri%eéﬁ i8R TS
25. 2#@1 195 | nes g eﬁhﬁﬁ tés%dﬁ%ﬁde%i’ %@ﬁhl&mﬂc@m@ge&aﬁ

Chan First ase and Seco Phase. These ‘phases are illustra ed
in Figur e thtis emoﬂﬁn@lmthfemattmm adeshimers TIEJ\/da‘Esybuiferrdﬁﬂzlataphh inge d‘é@d!laﬂels

for Dedica Pr ocedure Pr ocedur e
Wl s e Sl DE R P A L SRERES 08 P e ORI of pifR ARG
reconfi QUH%ér@ﬂfg PP GREMDE, (Sh ko b&aivﬂdmaaﬂqa‘a&htdf fHeOteers! 4187068 NGtler

and inter T handoff) rocedure B is the procedure for radio |ink
addi t i on/ pewewtargur &t item strict gnultiseseiengopRERtions elpligingn ey atalgr pacgcin e
set). controller (e.g., the controller 110 of Figure 1) or in the Node-B (e.g., in the site 125).
In the multi-cell operation, splitting may take place in the controller.
[00133] Each of the individual streams is fed into an individual carrier buffer

corresponding to the stream’s carrier. The individual carrier buffers are designated with
reference numerals 720-1 through 720-N. The data in each individual camrier buffer is

then scheduled for downlink transmission by a corresponding carrier scheduler. The



[ 00125] Because synchroni zati on Procedure B does not directly involve

the UE, ity cgfb% {2 Fequire changes to support ”“'t"carlfdj‘?ﬁszooﬁmisns
operation. Procedure A however, may be nodified for nmulti-carri

operation. For exanple, step " b* of Pricedure A speci fies that the

initial transmt gower for the DL DPCCH or F-DPCH is set by higher
| ayers i ncarinyschedudens; whichprse siepigpated hygrefwenemmerﬁéﬁﬂzﬁda%mgg 3p-N,

mul i - car S ARGRAT JiHle NS B, M 8L al' SRIAS! RRWRN, hSpo8hn L8 cRPodiié:

sane as the”curren power one of

carriers, bufieset2y Bi mﬂuﬁamsm@talyaﬁhtsowﬁat bona chéspdndihp duemtink carrier
mul ti-carrier enbodi n&nts t he downlink chip_and frang
synchr oni Ea@sr@ﬁﬂrd eklg %‘@&%c%@rpﬁa@mﬁ%rs ﬂ%ﬁ@%‘& wh EefRIFBFE PYRERE

of the di figq %pyg‘d Nnk carriers within the cell. [00127] Step "d"
of Pr ocedure A’specifies initial UE transnission. For single-carrier
syst @8834]t r ansiti sisiutih bef wREDbbd tthatt thet netions nof ﬁtaht tand nisdegiengentecarrier

which is s I cat.i on protocol . Jdn cer aln
ol ¢ - car AT G P OF FheSmotont i Rishamiirsatier gy muftts b upeeasion
to the sagpgkgvel as the power |evel of a DPCCH of another active

uplink carrier. The power control preanble may thus shortened to
speefP0dPslt he sPiishnuiti-saricoopgse chagacterigfics mclude these:

2006/ 116102RCT/ US2006/.015115. 3 ] cess pr.ocedu
For o mui t1 ar 12 COLECATRS HETT bR A AL R papReM e
as that for @vaiwBl e carrier system because the initial system
access is perforned on a single carrier, and the addi.ition of carriers

i s considered to Yerdetabuffenmatfi-exsanalit spebrnahaded?.

eoont < o, NRIF St ol kSl eril e,

carrier othef t hdﬁARQéPHHrre-itmnsmissmmcdmltshmamrrglmaldﬁfemmscmam on was

e R0 el oSl St S etad ke, X LG,

the cell iyget E@nﬁlﬁ&ﬁ‘t‘ e 10 BfshbRg dﬁﬁng soft handoff. A. radio network controller
820 controls operation of three Node-B sites: Node-B site 830A, Node-B site 830B, and
Node-B site 830C. Solid lines 840 designate multi-carrier data transmissions from the
site 830B, while dashed lines 850A. and 850C designate overhead transmissions from
the sites 830A and 830C, respectively. The overhead transmissions may carry control
information, for example, uplink power control, E-HICH, and E-RGCH. In this way,
multiple sites have the ability to command the UE 810 to power down, for example, in

order to reduce interference in their associated sectors.

[00137] Mulii-cell operational characteristics include the following:
Different cells may be the serving HS-DSCH and E-DCH for different carriers
supported by a given UE.
[00138] User data buffer multi~carrier split is performed at a radio network controller; if

the Node-B contains more than one serving cell for a given UE, additional split may be
performed at the Node-B.

[00139] A Node-B can schedule a given UE within the set of carriers for which the
Node-B contains the UE’s serving cell; if this set is greater than one, individual or joint
carrier scheduling may be performed.

[00140} Figure 9 further illustrates the concept of mulii-cell operation. In this Figure, a
User Equipment device 910 is also shown during soft handoff, A radio network



[00131] In nulti-carrier system enbodi ments, downlink carrier
schedul i ngdB rformed in different ways. Figure 6 4

j oi nt car?‘if er g’?ﬁé%l ing. In this enbodi nent, downli nk p%(éﬁfg%ﬁﬁz&al?gls
in each UE buffer, such as the UE bufB2r 610, is schedul ed by a
corresponding nulti-carrier scheduler, such as a multi-carrier connon
schedul ercofi2@ller P6 contrald operti@of thresdiededB sites: INodedh sito3 W, Nedeg site

down i nk B0 Ped e ioCs eib e ME R P ROk oo bdtfoions,

of the pagtiicCadshbd WRedoS0 8&icnkReovshedulermisdnERINGE thanmibe hedtidctlng

either on all available downlink carriers, or only on a subset of the
avai | abl epawtiehilkodesiliusizated nnBigara Sgdoyming daghis seeveddiom bogp it 304
schedule d l.Lnk transmi sai i j I } :
avai | abl Eaa aokt EPSCR! Sitte AR RAHGHIQGERTRNG ool S0, B8
when si g Af afd B@lid Bed 9408 Gesinatis|dajestratmmiisionk ohraadigsiens tamisr fromche

of the carriers, the schedul er 620 may .reduce_ or evep elim nate.the
UE data $iRcH0BedThedowpkipk AYEEpash irapsmipsgnse Xiighepre ‘g’ﬁ’@‘?ﬁh raL dashed

schedul eﬁm%ﬁb%o e 9%&?%% aj[? Bt %?és SR gy Syl B RAGnEXRG chRYCIRY

fading a € Sane Figure 7 1 strates 1 ndepéendent
(or indi wixethple) comtvel infokmatmny iginkgeived abiting, EAFHCED iagd EARGEEReNt , t he

by dob31 7 15ltnopieh s anh ety vororme otk eyeheRE otsr e B e
S1 265, dogRNBimchOkord ke i B TRGHIG tepheopatordiod e separte

carriers and on other paraneters. In the strict multi-carrier
oper at i orglersgts int corjuniipn akepakbele agynchmrpoushner Hinchionpesly in apipelined

controller 110 of Figure Qr .in.th - B o IO i 1.es )
ot he. miPERBeR oty Mot TS pb Priefat Rt e Repl b fiohe Bt
control | ef_lﬁerfcﬁﬂ@& 3theashie ofdet hewhieH itk debiption Betthens ckempt whbre explicitly
i ndividual carrier buffer corresponding tq the stream s carrier. .Tth
i ndi vi duato dadicpted, ierwiss W@edé@%nﬁﬁédﬂw t990feEh o OB nioBetshhS r Fpagired.

720-1 ' Bl ol B ek, SRkRarld A ala hBdlivh MRLuRAl il Slery b Rimbst in

t hen sche f “down transm ssion by a correspondi'ng carrier
schedul eraccditanca\igOEE Iheti@RCThiIS2006/ Siepd Ihat3havsanet been specifically

schedul erg, which are designated by reference, nuneral.s 72551 t hr.gugh
P95 N o g Bep i AT OB Bt S SR PR Ra o Tadhk Vil B
from eachyQfnitdde carrier buffers 720 is then transmtted on its

carrier by a corresponding downlink carrier transmtter. The downlink

car rj0et42 r ansniChossrof skilbindibs iagfeiedd undenstand flaat dpformptippesnd signpdpmpy be

t hrough 730-N. ,[00134]1t shoul d. : ' f

j oi nt andreipﬁe&gﬂ%%dgmé &ar rogear Vg%%gdﬁﬁ%&%[g?%‘fﬁézgg %52%64@% Ee ﬁ]g% X
of stri ct efamhle,- €4, rih@ruciots, Toineands)| infopetie,i sgmaten déts, synils hetdhipst
multi-carrier operational characteristics include these;

1. One %e(i lb
is servi nBaHIDSGH wigerceparqughod fhe 2Pgvee esCEEgh 1A bRyregresented by

voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof.

[00143] Those of skill would finther appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as elecironic hardware, computer
software, or combinations of both. To show clearly this interchangeability of hardware

and software, various illustrative components, blocks, medules, circuits, and steps have



given UE. User data buffer nulti-carrier split is perfornmed at

Node- B. 3y d\%g &an do individual carrier scheduling

carrier sch ?jl ng. 4. HARQ PHY re- transm ssi ons can usgrqt’ﬂhfgézg?fr[r(gaus
a different carrier. [00136] Figure &83further illustrates the
concept of strict nulti-carrier operation. Here, a User Equi prment
devi ce 810 is shown during soft handoff. A radio network controller

820 contr n,of three, Node-B sit de:.B ite 0
Node-B i ottt 2R SERERID T80 S TS FRLORHS qedT I oSk
mul ti -car ﬁm@ﬁoﬂiﬁ is GinBReHEn el 18 Rerdiwafd] s iR ars] ézeco&aﬁ&nowfh@rdwﬁm

| i nes 850A and 850C desi gnate overhead transm ssions fromthe sj tes

830A and sfeEre depspde tpoethy pantmla@mlmaqn ﬁﬁ%ﬁmsﬁl@ﬁ@mmpeaﬂ@n e

control infor t|on e
Rt | VPHTENED Siffet %R Ry Rl OoR ME e AR RlncriGrdibf i vifhe
UE 810 t owR@WWRi edéhparticalar emﬂﬁaﬂl@, bub sﬁhtdﬂﬁplémemteﬁhméemsmmréheulﬂjm bien

their associated sectors. [00137]Multi-cell qperatiaonal .

char actermﬁqul@gediﬂﬁ@%ﬁ!%g?-ﬁ@wq g scope of %efPF@F’éter’c?@PPs may be

t he f t e

ai vellO U "2 001 TaT st sy %%819% RS R o O g o

a radio nma:ﬁomwrthrthé Iembodm:fentshhsdldmdé “Herapp mayi bfsnm;ﬂcmenthbnr pergormed

L] f UE, addit d at the
Node. B [ St s pRERBtetoes prasgiic.f dhaia; e FESSIREHLI nal SBp RGO
carriers éﬁelﬁehﬁﬁé@rét@& chle@keg ntar?ﬁél& prb@atdmaBles gatY | ﬁC(BPGA)IJr dthérs

set is greater than one or ‘jornt carrrer edul i ng may
be perfor pmgran@mamao]qgug ule@lcg, fdaﬁcrqﬁ@rgater | @Fs fragsiser tlﬁgwc cHeegie Bardware

mul - cel L OBSIALT 8 an] Bobiliebl i &yr AsiREl (FAuBIR e ARGR Shbide

herein. A general purpose processor may be a microprocessor, but in the alternative, the

processor may be any conventional processor, coniroller, microcontroller, or state
machine, A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such conﬁgurétion.

[00145] The steps of a method or algorithm described in conmection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium is coupled to
the processor such that the processor can read information from, and write information
to, the storage medium. In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside in an ASIC. The ASIC
may reside in a user equipment device. Alternatively, the processor and the storage
medium may reside as discrete components in a user equipment device.

[00146] The previous description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the present invention. Various modifications to
these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from



WD 2006/ 116102PCT/ US2006/ 015115 32 controll er 920 control s operation
of three k4£S: Node-B site 930A, Node-B site 93 A, =B
site 930CW%§)I1]?§%11%F(|52‘§% 940 desi gnate downlink data trangln%‘lTsm O%@fl@ﬁs
whil e dashed |ines 950 designate overBéad transm ssions. Note that in
the multi-cell operational node illustrated in _Figure 9, downlink
data is sles spdt br soopbwiflihs ittven930 AT tigap@sens drveatipn pesotgatznded to be

desi gnat e, dat.a transn ssion n_t carriers. fr i ,
solid Ii teaole &@sﬁg‘h% n%a@’é’wfur HEM i)E’F Sngé 3%%ctcgﬁe§ etﬁlg n‘t%%ggrsrclﬁ@r
f rom t he (8idigeR3IRE hEhRindRRlandkorl sdheaddisclosaitiessihons, which are
designated wth dashed |ines 950, are sent fromall three sites 930.

The overhead transm ssions may carry, for exanple, control

i nformati ik control, E-H CH and E-RGCH [00141]

Al t hough %ﬁ%hﬁ‘m]&?ﬁs of various nethods have been descri bed
serially in this disclosure, sonme of these steps and deci sions may be
performed by separate elenents in conjunction or in parallel
asynchronously or synchronously, in a pipelined manner, or otherw se.
There is no particular requirenent that the steps and deci sions be
performed in the same order in which this description lists them
except where explicitly so indicated, otherwi se nmade clear fromthe
context, or inherently required. Furthernore, not every illustrated
step and decision is required in every enbodi nent in accordance with
the invention, while some steps that have not been specifically
illustrated may be desirable or necessary in sone enbodi nents in
accordance with the invention. [00142] Those of skill in the art would
understand that information and signals nmay be represented using any
of a variety of different technol ogi es and techni ques. For exanpl e,
data, instructions, commands, information, signals, bits, synbols,
and chips that may be referenced throughout the above description may
be represented by voltages, currents, electromgnetic waves, magnetic
fields or particles, optical fields or particles, or any conbination
thereof. [00143] Those of skill would further appreciate that the
various illustrative |ogical blocks, nodules, circuits, and al gorithm
steps described in connection with the enbodi nents di scl osed herein
may be inplenented as el ectronic hardware, conputer software, or

conbi nations of both. To show clearly this interchangeability of

har dwar e and software, various illustrative conponents, bl ocks,

nmodul es, circuits, and steps have 33 Obeen described above generally
in terns of their functionality. Wether such functionality is

i npl emented as hardware, software, or conbination of hardware and
sof t ware depends upon the particul ar application and design
constraints inposed on the overall system Skilled artisans may

i npl enent the described functionality in varying ways for each
particul ar application, but such inplenentation decisions should not
be interpreted as causing a departure fromthe scope of the present

i nvention. [00144] The various illustrative |ogical blocks, nodul es,
and circuits described in connection with the enbodi nents di scl osed
herein may be inplenmented or performed with a general purpose
processor, a digital signal processor (DSP), an application specific
integrated circuit (ASP, a field programmable gate array (1,13GA) or
ot her progranmabl e | ogic device, discrete gate or transistor |ogic,

di screte hardware conponents, or any conbination thereof designed to
performthe functions described herein. A general purpose processor
may be a m croprocessor, but in the alternative, the processor my be
any conventional processor, controller, mcrocontroller, or state
machi ne. A processor nay al so be inplenented as a conbi nati on of



enbodi nents di scl osed herein may be enbodied directly in hardware, in
a software nodul e executed by a processor, or in a conbination of the
two. A software nodule nay reside in RAM nenory, flash nenory, ROM
menory, EPROM nenory, EEPROM nenory, registers, hard disk, a

renovabl e di sk, a CD-ROM or any ot her3% orm of stor age nedi um known
in the art. An exenplary storage mediumis coupled to the processor
such that the processor can read in @ﬁ@%éon from and wite
information to, the storage medium Tn e alternative, the storage
medi um may. be viiklesgsh etphbet duvive dsisarmmiiieatpgocies s dtscanhsdedier station
storage nedi um rra){%aggsi de.in an ASIC. The ASIC may . reside in a user
equi prent CHRiAdnetRprketh Hyitelrsp Yser paipHeY dSWSHFOEME e st or age nmedi um
may reside as gir&efv8l SolIRANGNESeitdrémURE haR AINBERRE sAGYH 88t on a first
[ 00146] The previous description of the disclosed enbodi nents is

provi ded teovelinkitamisnnd preserpngidominkiok parrietéo deterntioe vedies of e firstechtiimel

present i I; i difJ i t e | ts will be
PCoeeTy aBIPL R LU SRR QB fd S SIRO TR
pri nci pl eshadeéli qettyhedieator faythd escapd Hoealintkocaptidre onevddodbfMbe tiestwhtheut

departing from 34 the spirjt or scope_.of the invention. Thus, the
prosent | AVAHY [9iFalos PRGERF Aok R 426 Ob eIspsana shs! avltLingisaicher ane
shown hergpp, but is to be accorded the wi dest scope consistent with

the principles and novel features disclosed herein. WHAT | S CLAI MED
|S: 35 CLAI VB transmpfteyicoafigarsd inseansméfuangignt updialyicericr tr the bamiranecstivieng
W th a baggqlf ANGES! Mﬁ{rgﬁ{d?&a'to‘}%ﬁfesﬁl{ iﬂelﬁeénwc?}:’ ﬁ&(‘si‘g%f‘ﬂnﬁeeélasﬁn&’ser
equi prent devi ce conpri Sing: a recerver configur 0 reteive
fromthe base & parsseigwircus catpledtodit acceivenaiid tosthe danumbiitak thegirodessing

and on a second.downl.ink carrier,.t termne val ues o first.
Channol - qUErrLSPittamaae 1 srodihang SRl R P Tea T €ra Bihahgdi of
det er m netivalsigs with (@) §eeRBUeEhanicmh @ ahlub Yf idfigathnéiualiReindRewnd
downlink carrier, one value of the first channel quality 1 ndicator

per time SYHEPOSIRE (Pajaifeetsh i slobeby faRaplinelitgekiime yloisnané &or vies
time sl ot gerjved from the value of the second channel quality indicator corresponding to said each
time slot of the first plurality of time slots, so that the CQI field transmitted on the first
uplink carrier conveys information regarding channel quality of the first downlink carrier
and information regarding channel quality of the second downlink carrier for said each
time slot of the first plurality of time slots, wherein the CQI field includes both the first
channel quality indicator and the second channel quality indicator for the first downlink

~ carrier and the second downlink carrier in a single time slot.

2. The wireless user equipment device of claim 1, the processing circuit being further
configured to obtain the value derived from the value of the first channel quality indicator
corresponding to said each time slot of the first plurality of time slots by reducing
resolution of the value of the first channel quality indicator corresponding to said each

time slot of the first plurality of time slots.

3. The wireless user equipment device of claim 2, the processing circuit being further

configured to obtain the value derived from the value of the second channel quality



atransmtter configured to transmt on a first uplink carrier to the
base transcei ver station channel quality indicator values in a CQ
field, one CQ field per tinme slot; and a processing circuit
coupl ed to the receiver and to the transmtter, the processing
circuit being configured to encode t hebcQ freld for each tinme slot
of a first plurality of time slots with (1) a value derived fromthe

ach ¢ | moaIot GETERSAPIEde BruFa U ofon e o BRI, X %, Tk

derived feqnpitihg & adifféeenoé bbhees Q!:)Oﬂié wlansethe dedridt Mlahﬁkﬂlcﬁlah@rmdlcator
corresponding to said each tinme slot of the first plurali t%)(Of tinme

sl ots, soSqaponding tocpidread ime plghaffhe fishplyrrlitnefl time §1Pt3u§§!d|( the yplps af
conveys i gf.qf i t i
ot o o R e R orbl 1 el At el Mol
downl i nk sad cacmmﬁecrdotsﬁrt}ct fesighuialityeof¢inetsia$. the first plurality of
time slots, wherein the CQ field includes both the first channel
quality indicator and the second channel quality indicator for the
first dowsl ThKwgelesd @br @fthnidhe dSecOsTtidaI whBleicar ri er in a Si ngl e
time slot. 2. The wreless usg"rrt equi prent. device of claim

processi ng ci r GGiProasEseeiryitihSrthen panfigureddo eacasisihy QA rﬁ@ldvfgr a@h time
derived fggmf hecad gﬁumt tR8intd 4156 WiRRERGHue WAL FoiNHE GALOTOS the first
corresponding to sai eac tinme slot of the first plurality of time
sl ots by tlwdndiquglityagdicaioi emrespording tpadaidecagh tinivesldti afghe sdeamhplurality of
quality i drctor orre ndi ea tine sl.ot qgf first
ot ai 7y B P R { RGO BB s - Ens sondl il RUERS
claim 2, tdrmpdsmlﬁaeésrﬁrsm;g ea¢H e slobefi thgsdeund plaralieostftinpisled; snd obt ai n

t he val ue deriyed 0 al ue. of _the nd ch nnel qualit 36,

i ndi cat or cor r%’é‘ﬁél‘r ‘r’r?g&l? 3@@5%53&8#%%@0 < fp poghelenciortls %&COI&? alrlgﬂ?rsfy
of time shofihe BisC AMPEhE B8t rdhd d85RN08rNBL YRERE ddd dbhSt ¥AbAEoAhe ﬁrae
second channel qualrty i ndi cator corresponding to said each tine slot
of the fipkrality oftane elgtsof tinme slots, and (2) the value of the second
channel quality indicator correspondr ng to atine slot imediately
preceding said each tinme slot of the first plurality of tine slots.

4. The w Bell“he witehss uee edqyipmait ddeict o€ clefim ¢ ahereid, thavime sloms of the first tunk
pr ocessi ng curt1 %tfurt er confi (r‘}gd to encode the CQ field for
each ti rre plealg JBRHS B PSS time slots with a val ue
derived from the value of the first channel quality indicator

con- espondi Eﬂxgto said each tinme _slot of the second plurality of time
slots, an@ dbgavitréesaarsnrapipreahiiavice afalaim brwhonen skecoQY ligWdndar bits fn
qual ity ipdigatQr J%H@&ld'fﬂﬂnttﬂ S ch .t o]

plurality OF i e ‘;ﬁ% and © ?drlrlge Zcﬁo?lse g tﬁ4 9,?@1 éltmtﬂ?}(fe ?[tgg
of tine sb@t@p@i@lnrg)to md e tirpe tslhve of eloofickt plunaiayrotfymm‘ slbisne tlst’e@fo5t$ in

and tinme slots t he se ondpur it not,.bel to
The 1irat Kby 2R o4 SpiE AR b e whnof G Refesd ol RS TRt
devi ce of c@ire%pdsn&ng whedi@ieack ﬁﬁietdldfﬁ)fsthetiﬁ"stqﬂufahgr of tigk stoigl isS 6eOBls in
pluraliti es of time slots are interleaved. 6. The w rel ess user

equi pnent leggt ce of claim4, wherein the CQ fieldis five bits in

| ength, the val ue derived from the value of the first channel quality
i ndi cator corresponding to said each tinme slot of the first plurality
of tine slFotTheiwir¢lénsewetdquipnpant Iderigfe bf clamd 3t He radegengl eirfuiebeifig &mibehe
val ve of Lom@RaandaeRannelcaiuhd b LELRtan. gor reapend aaho Salt:

each ti me St

rst l'utality of Tine s S I's
| ength.  dlotsThe&thwart eﬂl@wmarck@@wlre@grﬁm ehbivd Gleat Ofor@bpints 3o ﬁdsrlbad data
processing ci ré:%rt bei n further. co frqﬁ?gd to encode the CQ frel
for said ESEN® Heth%I“BJE 5 UEHAiGE I f§et Yanggeryqr rféat’é’Pd%"sa\ﬂPWﬁ i

ACK/ NAK agkpew edgnment val ue t hat corresponds to payl oad data



37 8. The wirel ess user equi pnent device of claim7, wherein the CQ
field is five bits in length, the value derived fromthe value of the
first channel quality indicator corresponding to said each tine sl ot
of the first plurality of time slots is three bits in length, the

val ue derived fromthe value of the sedond channel quality indicator
corresponding to said each tinme slot of the first plurality of tine
slots is one bit in length, and the ACK/ NAK acknow edgenent value is
one bit in length. 9. The wirel ess user equi pnment device of claim 2,

the procegsimhg vaitdl&n uberguipeheht/dd ey ofc@iif Yupitgeih the CQI fieldk Fve bithen
val ue derived fromthe value of the second channel quality indicator

cor r esponngE- tt8e svalye dgbred ifam sthet vare (Hetllej fist efiappel| pealitnfindicater
slots by g b Gh HLE AN R
qual ity el eid POU ChARLAL ol @R Rt Blurplle o IFATHoBE R} birs in
pl ural i t yleofthf ithe wsluet dsmvaddfrom the ealoodd thhese@fid thanndl fyoslitg aindicetach
time slot _of the.first. plurality, of ti | ots wi.th an ACK/ NAK
acknow edgisboiie o e e sty Shk P rhughed alltingelh car Ve petne
Wi rel ess usethe ASKH/ASRK sdkiibivitdshiage viluasaRibigh lekad | on on a downl i nk
carrier. 10. The wirel ess user equi pnment device of claim9, wherein
the CQ fieldis five bits in length, the value derived fromthe

val ue of phepfisdiesha '}ﬂfr@jlt it Vicd BELIGRY 9F e ] |
cach time oot areless SR it dhyioe I Ll 2 8 FoGRA00CH G bl Rlfher
| engt h, tpenfigateddoderived fromthe val ue of the second channel

qual ity indi cat,Qr. [ respondi to.said ea tine slot of the first
e a oy ot ¢ PilindREVERP 2O SO VARERE B e e aplfent i
acknow edger@pindindd wesiid cacie tiie slbh of emgEibst pldrlityofMime! B8S bySelucing
equi pnent devi.ce r co nicating with a base transceiver statjon of
a radi o nEFENGHRD O{tﬁévwggf b seqead champs! pabRt mﬁl@@fp&%orﬁf@mda@ tagaid cach

a recei vefime QR bOME fitk: bRirkI8G 8F H@e bloRMdde base transceiver station
data on a plurality of "downlink carriers, and to determ ne val ues of

a channel qual ¢nepds HaiGdifild fossaid sa¢h @oaslor aikthe &rst phwraligy of tiwe slots with

plurality,_of |4 iers, 8 tir ] anfi ed, to
Franem t* SAACHIAR RiopRIGRRt valeinar cones B ¥ PRI le LB T
channel qwakiebyusendbiviationm uelbasstranscavd®@latibn eh d downitnkG@tridri el d per

time slot; and a processing circuit coupled to the receiver and
to the transmtter, the processing circuit being configured to

sel ect fonp.eaBdwikeldts SePbadphial@elies ot emmh bMNeh&ahth€COl M & MR bits in
plurality of downlink carriers, each downlink carrier of th

e
pl ur al i t yleagthadlim| Yahte darvededfionpebpgvalet «dt B¢ S echapng eyalite ipdietton
and _ ol wi ! Tty iondi
t he sel ec%e g%%}l %qﬁ)k%re %(%he{rlgf \(I)&%&gbgit tggefgggﬁngi?htgqgﬁé%é S\l/ér%lg?geﬁﬁ} ? {%SeBI
CQ fi el dlengthl ube salukedarpled eSorof thehealohafingt soaldi thanneldigoaditpriadibator

gia(r:]gl gom’]”ﬁ%{]egp%{%ﬂgl & sa?(i egcrf-leth%le uslioa%lolfl the ?{rstd}ﬁmli{yngf 56 slots 35 two bits in

length, and the ACK/NAK acknowledgement value is one bit in length,

11. A wireless user equipment device for comumunicating with a base transceiver station
of a radio network, the wireless user equipment device comprising:

a receiver configured to receive from the base transceiver station data on a
plurality of downlink carriers, and to determine values of a channel quality indicator for

each downlink carrier of the plurality of downlink canriers;



12. The wirel ess user equi pnent device of claim1l, wherein the cycle
period corresponds to the nunber of tine slots equal to the nunber of
downlink carriers in the plurality of downlink carriers. 13. A

wi rel ess user equi pment device for conmunicating with a base

transcei ver station of a radio networkd8 the wirel ess user equi pnent
devi ce conpri si ng: a receiver configured to receive fromthe
base transceiver station data,on a pluralit f downlin arriers,
ond to dot er m pendREoBREt Al aitdh by CeReb s e pgdEceiver
downl i nk g@fidd @fanfdl ghiey Pldida@drivhde®in LODNfiEIAKorATOT RIS per time slot@and
transmtter configured to transmt on a first uplink carrier to the
radi 0 networ k YRIOFCISHEFICEE ¢BaIRd 1on8F eecetyer pBio)the framsanittesy themmpcepsing d
per tinme slokipe onfi 'edﬂo processing circuit coupled to the receiver
and to the trans tte?‘,ll the processing circuit being configured to
encode the FBI fi el stlasi fdy cath timastota e dowofinla carabufonftha phihdief

quality indicator .of a first dowli.nk carrier,selected fromthe .
oo il Ty "or -ttt Sy sk SRR Aok Ty SRS gt OoL e
val ues of the Baaglg@éctﬂt@bgtlya&ﬁggmb@;@df or each downlinlc carrier

of the plurality of dowlink carriers in a single tine slot. 14. The
wirel ess user equi pfshge ghevt@b fistd withiths ehannghayadity indicgter of the selgeted

transmtter | SqdeibiRhn PRIt e LoRNAEn B ddPnd ﬁﬁu&é‘){ﬂfe%ﬁu s
carrier to the base transceiver station networ ata in a |eg,
one CQ field plethetdharndg|quplityaimdicators fortdaeh gdpwokds cargec bf chei pluiaity of
further confi g#rqu’?(o encode t%&ﬁ{% f%el d with a value of a channel
gquality indica QYBF ATEE G ﬁ]ﬁ "carrier selected fromthe

plurality of downlink carriers. 15. A base transceiver station in a

radio network, for communicating with a wreless user equipnent )
device, the babe WirdrScRiey tuIED} SIFvichnidr Fleimgl, avicseiaj (her cycle period

confi gur eghtQpéhif 8 ViR ARt bf ARetsNfs YhtElPHS S BEr SEIYRIRR RN 5§hON
a first upli n_ﬂ carrier, the first uplink carrier including a channel
with a CQplufdliey of dewnlinkegmierst er configured to transmit data to the

W rel ess user equi pnment device on

13. A wireless user equipment device for communicating with a base transceiver station
of a radio network, the wireless user equipment device comprising:

a receiver configured to receive from the base transceiver station data on a
plurality of downlink carriers, and to determine values of a channel quality indicator for
each downlink carrier of the plurality of downlink carriers;

a transmitter configured to transmit on a first uplink carrier to the radio network
data in a FeedBack Indicator (FBI) field, one FBI field per time slot; and

a processing circuit coupled to the receiver and to the transmitter, the processing
circuit being configured to encode the FBI field with at least a portion of a value of a
channel quality indicator of a first downlink carrier selected from the plurality of
downlink carriers, wherein the CQI field includes the values of the channel quality
indicators for each downlink carrier of the plurality of downlink carriers in a single time

slot,

14. The wireless user equipment device of claim 13, wherein:



a first downlink carrier and on a second downlink carrier; and

a processor coupled to the receiver and to the transmtter, wherein
the processor is configured to: receive values in the CQ
field, one received value in the CQ field per tinme slot,

adj ust output power of the first downl3nk carrier in accordance wth
a first subfield of the received value in the CQ field in each tine

slot, and adj ust out pu ower of the second downlink carrier in
2coor dance i t o4 EURERE o EhPaRATEHSE b RESE JBAS SbEP I CEercaythe
field in pakdragaeiet tfRonSlcBlork WhANLE CQIMRICOhe ﬁ%h@ldiﬁ&ﬁliﬂé%ﬁt;th‘ﬁﬁh t he
first channel quality indicator and the second channel quality

i ndi cator for tha@rgcesssg i iy fiktherpopfigyred gencpde he E6H dicowith h due of
CF 1o, eRuBr 9B sl Send IR R TAREI R Y b o

cl ai m 15, the processor belng
subfiel d déwilhdk caezes.ved value in the CQ field, and if the
third subfield has a first value, informa radio network controller

of the radio network that at |east one packet sent on a downlink

carrier tostRew ifls@Sver YaBbn BOAHBITEIwWER VIS BoMEnRRaT: Wil SSelett sk
received by the wireless user equi pnment device. 17. The base

transcei vefuigpentdeyico thehase Hpmsselvegstation gomprgnghe first uplink
e _ . . N
carrier 1ncl udesogENAAREhroldd Redvd @RERB NS RhBIIALLO Rl o dhr o

the processor Is er-configured to rnforma ra
cont r ol | efirspfiplirtkecarreen, the fisst wplitk datrat imfudirepsthaond withck€QlI §eldt on a

downlink carrier to.the w.reless uset uj nt _devi ce has been .
Successtul Ty retE vy iREeCRTaREL Gl ettt firvige on
third subf ek dowhlidk@ridBland b b deddas dewhlinksdarfireaigtt er m ned val ue.  18.
A nmet hod of operating a wreless user equi pnent device for )
communi cat i ng WPHORCsEOLFRuRle fothe srseivsr and tarhoansmitiery whirein M RiBFatsorihe
met hod cogpfrightedgo:
receive values in the CQI field, one received value in the CQI field per
time slot,
adjust output power of the first downlink carrier in accordance with a first
subfield of the received value in the CQI field in each time slot, and
adjust output power of the second downlink carrier in accordance with a
second subfield of the received value in the CQI field in said each time slot,
wherein the CQI field includes both the first channel quality indicator and the

second channel quality indicator for the first downlink carrier and the second

downlink carrier in a single time slot.

16. The base transceiver station of claim 15, the processor being further configured to:
read a third subfield of the received value in the CQI field, and
if the third subfield has a first value, inform a radio network controller of the radio
network that at least one packet sent on a downlink carrier to the wireless user equipment

device has been successfully received by the wireless user equipment device.

17. The base transceiver station of claim 15, wherein:



receiving fromthe base transceiver station data on a first downlink
carrier and on a second downlink carrier; det erm ni ng val ues of
a first channel quality indicator for the first downlink carrier, one
value of the first channel quality indicator per time slot;

det erni ni ng val ues of a second channel40qual ity indicator for the
second downlink carrier, one value of the second channel quality

i ndi cat or per ti sl qt; . .tragnsmtting on a_firfst i nk. carrjer
Lo t ho rad: o nEEvOR ORI e PRy F I HTEaE § Seutck TR e o (R
one CQ freld per tine slot; and encoding the CQ field for
each time slot of a first plurality of time slots with a val ue
derived from t#e pregessor af frther feppisgured bon dorny a gpdie yepwitk canieller of the
correspongj ' t t jF: t.y. [

ol ot 5. " anden et RSl BFfHsr dSThaBkAl ol o HRohalk oBLAE ) ohRleh! W6:
qual i ty i eqliigatrordecios hasipendiungsdidls@cdvabichthiwieslask ateratjuiphenf davide,

plurality.of, ti t .0 th field includes both the
first cha ﬁépr%%ﬁlcﬁ’ﬁ%%%‘gﬁ E%Fn%ﬁ?s%egg%ﬂ’&edc‘ﬁ nel quality

i ndicator for the first dowlink carrier and the second downl i nk
carrier in_a si n%Ie time slot.  19. The nethod of claim 18, further
conpri si ng8 A method gf apernting 2 wireleas wesr garpmey deyismierronyagieatiss wie
first cha i alel ! id each tinme slot
of the 1 Pof iRl Had bt ol Tl AL o of the
val ue of the fiecevingHmmntie bgsratritsyeiverdiatiat dataeora fspdrvdiling ctivies andion
each tine_ sl ot 8f tit]}%ffirs_t plurality of time slots. 41 20. The
nmet hod of aéffcgf“iln " PUHEY conpri si ng: obt ai ning the val ue
derived from t fgetahiie vafuck e & Eeqnshasheanfelitydindlchioy fbin@ieCAfsedownlink
corresponding to said each time slot _of the first plurality of tine

slots by EBfiPubTylee ofiths Erbrhengepiiyindiagormietipasles of the second
channel quali texetérﬁﬁﬁiﬁgwﬁfscgfar &30 081 @215 ichi SRG Yol TR doRbuikbe

first plurality of tine slots, and (2a)_the‘val ue of the secon
channel qeatiet gnd vedieceftths scoond dspod dhalgy inglicataripreting oloti nedi at el y

precedi ng sai d_each..tine t of, the pluralit f 1i s ot 21. The
rethod of o i agnph BF adi gl fietb tiévatiohgRiork fiford] Ry Rtoap
for each vilo® ish@Qldield one QOYidichl par dikietsyotodndt i Me sl ots with a val ue

derived fromthe val ue of t i rst chanpel _qual i i.ndi_cat or, ,

cor r espondi ng ?rﬁo\%{’&gghegggﬂ ‘Ffdnérﬂl tirge s ﬁ8f§zié§5 ity (of [timeyslefp vyithna
slots, andyge ¥ahwa mel ineechidd Gt fest \CRhdel lalithBdREEP RErEDBRISE to said
quality indicator corresponding to said each tine slot of the Second

pl ural i tycash timendotaif ghestirst pluralitygiained Hots, and asfabreslegied fiemfthe epdue of the

plurality i I . i |

Sl ote,  andprieEnd @Ay il ARBobE o P SER M Sl gy Bl

bel ong t oof tiae Slotss twhptein tiei@QI Hé¢ld inaheles bothsthe first channel quality indicator and
the second channel quality indicator for the first downlink carrier and the second

downlink carrier in a single time slot.

19. The method of claim 18, further comprising:

obtaining the value derived from the value of the first channel quality indicator
corresponding to said each time slot of the first plurality of time slots by reducing
resolution of the value of the first channel quality indicator corresponding to said each

time slot of the first plurality of time slots.



22. The nethod of claim 21, wherein the tinme slots of the first and
second pluralities of tinme slots are interleaved. 23. The nethod of
claim2l1l, wherein the CQ field is five bits in length, the val ue
derived fromthe value of the first channel quality indicator
corresponding to said each tinme slot dfl the first plurality of time
slots is three bits in length, and the value derived fromthe val ue

of the second channel .qual ] i.ndi cat or. corresponding to said each
S8 ooy of iyl i s Pls two

tinme slot sl ots is two bits in |ength.

24. The net hodomhinfledhdWadth ddrived ROMm GO RRIuE 8F 1h8 second chann@NGRULN@d{hSr
CQ field for each tine slot of the first plurality of tinme slots

wi th an Ackragpeodingiowidersheiipe st abthenast ploralisspbhas stass paygpondingaa a
ood b . . . _
Gownt | i et BOELERT oG &b BB BB Yol Hdnding

field is fdideadh timeisiotlodnlyt Arst phealital afigintteslbiseend (X)nthe keluw alf ulke edconde
first channel .qual.jty.indicator coprrespanding to said each tine sl at
of "t het Pang iR bt Ee@barBid R O 08 itedfisly pimgting S
val ue der{iﬂl@dloft5pﬂﬁb§3h§am§.bﬂ§m@fﬂotghe second channel quality indicator
corresponding to said each tinme slot of the first plurality of tine
slots is one bit in length, and the ACK/ NAK acknow edgenent value is
one bit iplengt : E%ng .claim 19, further conprising:
obt ai ni ngg%'he va%gdgg(ﬁlfu\;/ﬁe]%’ rom t%lgf’ﬂllsg’{l%e of the second channel

qual i ty i ndi catmmrding theeSQbheld figr dach Smiedlod at i secondpliadity of timé elofsiwigt a

plurality_qf time ots by.re i resolution of.the val ue of the.
Becond chiihe RRa e Metpniesefe B oEERshually Boichly obSepindrals Side
of the fiesh tiphdulad dftile Qkodd MBrasibyobSim@8l6ts, and a vARCQGHVBE floherh&hlue of
field for each tine slot of the first plurality of tinme slots wth an
ACK/ NAK atherrssandagapnnl apalitydndiepier oaicProsgBgds spid s3ely gl dhe second
recei ved Py difdeotihebiges user device fromthe radio network on a
downlink carrier. 27. The method of claim 26, wherein the CQ field
is five bits iwhtremgiths slotseofithe fisst dhirdlire df fimgrslathédo nal heborgf totthesdebndt
channel qual.i i.ndi cat or_corrgspondi ng_ t aid each t]j sl ot of the
Firet pl aPBrdEy ot Rl indPEd AERRDHT a8 R el B Sl pefinste
derived f therfirithpdursiddywEtitike sidbe second channel quality indicator
corresponding to said each tinme slot of the first plurality of tine
slots is two bits in length, and the ACK/ NAK acknow edgenent value is

one bit im | eAGiRihod 28 clafin P8B! BRERf hORBEAlINEF BRe Wrdt Gh® $&oHE Bluralities of
equi pnent device for conmunicating with a base transceiver Station of

a radi o nemgslos are gerigavetod conpri si ng: receiving fromthe base
transceiver station data on a plurality of downlink carriers;

determ ni ng val ues of a channel quality indicator for each downlink
carrier o23.t lthephethad iof glarh Howrierank tleaCOIl dfedd is five bits in length, the value

derived from the value of the first channel quality indicator corresponding to said each
time slot of the first plurality of time slots is three bits in length, and the value derived
from the value of the second channel quality indicator corresponding to said each time

slot of the first plurality of time slots is two bits in length.

24. The method of claim 20, further comprising:
encoding the CQI field for each time slot of the first plurality of time slots with an
ACK/NAK acknowledgment value that corresponds to payload data received by the

wireless user device from the radio network on a downlink carrier.



43 transmtting on a first uplink carrier to the radi o network
channel quality indicator values in a CQ field, one CQ field per
tinme slot; selecting for each tine slot a selected downlink
carrier fromthe plurality of downlink carriers, each downlink
carrier of the plurality of downlink drriers bel ng sel ected once in
a cycle period; and encoding the CQ field with the channel
quality indicator of the selected dowlink carrier for said each tine
slot, so that the CQ field transmtted on the first uplink carrier

conveys i pf.orTHtmeAod @8 @l o), GRfee khelTallifleyd @f fisa@bis &R EQIO\MH Latke
carrier once wthin the cycl efperl od, wherein the CQ fiel i ncl udes

the val ueéerafe tirran Epavited oaﬁhal 1r$fwhawml aualgy gndfl%ﬂtorefa)@ﬁsmmg.tﬁ lgaid each
carrier Qg‘)t l%}t %Heafh’stt u{% d E&lﬁtsqéﬁ{ré 1%s et AL Bud 1R ed i
29. The n'emh cl al ereln the cy e period cor respongs to

t he nunbetheofaluei qfﬁhes%@omi eiqsuaetl cmahtbfhadlmlmrreqiowmb ismld eaclr timeskt bh

the plural,ity of down |nk rrler t

wirel ess h?etﬁ sl ﬁ%‘ﬁ mlFe Pe& ¥t lEgﬁﬁ%?c ﬂegg\%g/lﬁgge%gg%\{}l%dgemem
transcei veslusisahk 811 i®fengtht adi 0 network, the nethod conpri sing:
receiving fromthe base transceiver station data on a plurality of

downlink carriers; determ ni ng val ues of a channel quality
i ndi cat or of %h@ﬁg@oglgmghpi@ %{Hek&?mﬁﬁmﬁ e plurality of downlink
carriers; transmtting on a plink carrier to the radio

network data i ebtainirgdbiBeadke dlard'né &oorth¢ Faluy of thelsclcond mbalﬁBl qufaligt iddi@etpr

time slot; and engodi,n B or
of " vai uboRRoping 5, A RN Rl el st e e SR8 e f AR b e
sel ect ed fosolnidhef fht wilak bf theGbcotd\Whtrnakqueadity indicstor vhedspordindre seideach

field includes t val ues of the channe|l quality indicators for each
downl i nk E%?FrslsoéPpglf’ f%@hﬁ?luyahlws@fs Bl i nk carri ers in a single

time slot. 31enc$ﬁ'1%g'ﬁf‘et@9ﬂﬁélﬁ f&J AkMi@ s1dk bt fh'@?frst QIR SF Bifhe slots with an
transmtti on the first upln carrier to the base ftranscei ver

station d AKa acdmowi¢dgmgnt salue ORIt doreskpngde rio iayhead [date; received by the

wireless user device from the radio network on a downlink carrier.

27. The method of claim 26, wherein the CQI field is five bits in length, the value
derived from the value of the first channel quality indicator corresponding to said each
time slot of the first plurality of time slots is two bits in length, the value derived from the
value of the second channel quality indicator corresponding to said each time slot of the
first plurality of time slots is two bits in length, and the ACK/NAK acknowledgement

value is one bit in length.

28. A method of operating a wireless user equipment device for communicating with a
base transceiver station of a radio network, the method comprising:

receiving from the base transceiver station data on a plurality of downlink
carriers;

determining values of a channel quality indicator for each downlink carrier of the

plurality of downlink carriers;



44 encoding the CQ field with a value of a channel quality

i ndi cator of a second downlink carrier selected fromthe plurality of
downlink carriers. 32. A nethod of operating a base transceiver
station in a radi o network, the nethod conprising: recei ving
data froma wirel ess user equi pnent detdice on a first uplink carrier,
the first uplink carrier including a channel with a CQI field,

transmtting data tothe reI user ui gpnrent devi n erst
downl i nk carri &?HSE{WE!‘“UH“& ﬁ‘aﬁa ti”ﬁ%’ alrorrfeé‘?’or?‘ chain P?‘@i&f ingicator
val ues reeﬁuysqﬁaIGQM@dGQedQIQiemp@mﬂleVs@dtue received in the CQ field
per tinme slot; adj usting out put power of the first downlink

carrier in accoplgaingefoniaaph 407 slat 2 salseied|dewatink arrips fige fhecplugebity pﬁ
the CQ fj Q,Hf BP

t he secon domﬂﬁ{laﬁ-@gﬁga%@g‘rﬁ%ﬁﬁ%{c%ﬁ a?lfctehe’lv\?igtalﬁ Iggggn Subli ¥§‘§B

t he val uesdleta aned in meydkeps@id; fridel d i n sai d each ti me sl ot, V\/ner ein

the CQ field includ rst channel or

second channel llfﬁgﬁll‘ﬁ?v{?ﬁg?%lat%i;h@%?h@ﬂ qI"‘ia]t1 qﬁgﬁe%gquefiéir% Hﬁk
t he secongygempl k4l efar tithe Elot Ro @ha$ ltlﬁgt@l ﬁélmaﬁélﬁz&ted oB e fTbCupBL Reghiepf
claim 32, further conprisin a third subfield of the val ue

recei ved P?Meh%m&anaﬁ%r%am@ Ghappel §ﬂalﬁy e aaid pashrflognlink gariey orcs rithin
a radi o nglwork E%‘%cf Al htin OGhe td‘@ Ef@ﬂi' cﬂlﬂte ekvhhési oflhd @Ea?ﬁlelog&hty

packet sent on a downlink carrie ess user equipne

devi ce hasmdietms fucedsddwrilimk cnae'mepfféd ﬂwahﬂyaf\dnwahds sartigie in e gunglenene
devi ce. ?1 The nmethod of claim 32, further conprising: if a
predeterm f&d subfield of a FeedBack I nformation (FBI') field of a
channel of the first uplink carrier has a first predeterm ned val ue,

i nform ng radi o twork controller of the radio network that at
| east one? %a@k%fﬂe@eﬁp BlAIa 2BohacsiA kb leinsriod gotrgspongs i theqwmbsepe! time

equi pnent dawhca t@aﬁ Iﬁﬁ@er SHRGRERE UhikshSBRIPHEAIDOr ibEn M BhRSS user
equi pnent devi ce.
30. A method of operating a wireless user equipment device for communicating with a
base transceiver station of a radio network, the method comprising:
receiving from the base transceiver station data on a plurality of downlink
carriers;
determining values of a channel quality indicator for each downlink carrier of the
plurality of downlink carriers;
transmitting on a first uplink carrier to the radio network data in a FeedBack
Indicator (FBI) field, one FBI field per time slot; and
encoding the FBI field with at least a portion of a value of a channel quality
indicator of a first downlink carrier selected from the plurality of downlink carriers,
wherein the CQI field includes the values of the channel quality indicators for each

downlink carrier of the plurality of downlink carriers in a single time slot.

31. The method of claim 30, further comprising;
transmitting on the first uplink carrier to the base transceiver station data in a CQI

field, one CQI field per time slot;



35. A wireless user equi pnent device for comrunicating with a base
transceiver station of a radio network, the wireless user equi pnent

devi ce conpri sing: nmeans for receiving fromthe base
transcei ver station data on a first downlink carrier and on a second
downl i nk carrier; means for det é¥mining values of a first

channel quality indicator for the first dowlink carrier, and val ues
of a second channel aldity.indi.cator. for the second downlin
carrior one. vargagns el il Sut OF a vty ARG ABreteRt 4 perend
sl ot, onedyahlitk @fridri@lcGecRog ROy SURMinliMk bagkgat or per time

sl ot ; means for transmtting on a first uplink carrier to the
base transceiver station channel quality indicator values in a CQ
field, on el d ' t.: . ) odi

Cq 1ol d For SabpobEiertdst® PAg pandlfber sution M50 MerBOE e e fE
(1) a val vempiesingted fromthe value of the first channel quality

i ndi cat or correspondi 0 sai.d.each tine slot of the.fjrst. pluraljty
of 11 me sl ots, ARAMES A TRR UGS OB gaPPBRR R g oSt ik Ratishhe
channel q@ad uplnk dadisatcDEdigos ElenparRatngCchofisii d each tine slot of the
first plurality of tinme slots, so that the CQ field transmtted on
the first upli %ﬁnseaﬁtmg datade Hgayizeless pegrparipasnt dayise dnrigiishdmmdink carrier
qual ity of,d&hes fdohsd adoMiiiakiesar ri er and i nformation regarding
channel quality of the second downlink carrier for said each time

sl ot of the firesdinglvalugs recgived int the¥Qll fotld  onehvelueireceived iCQe CQEfeld per
i ncl udes QOtQC&-he first channel quality indicator and the second
channel quléjlei {y’ i ndicator for the first downlink carrier and the
second downl i !’l&ijﬁs’iifhgiclﬁﬂtgﬂt nggreﬁ bﬂ@ieeﬁfsi ﬂB;vﬁlixﬂi carrigt_ﬁin Edgegdwefebvﬁﬁaa mser
equi pnent vice o aim 35  the neans for encodi ng being further
confi gur e&‘q’t%ﬁido‘lﬁﬂé‘? Yﬁﬁ‘fq{é’c?}&?dd@ ﬂbeeﬁ:mlgﬁldﬂ? eaehithes slef #d of the first

channel quali té{djﬁd%ﬁlig_c&i&ﬂft FF &TPAB Aelithd! QoW &RGH Il MRoRfafle Qhitmt e
first plurality of time sl’ots by reducing resolution of the val ue of

t he fi rst seshahebificliued the yalhgitiiceiyedin the G S eihidi saiyl ¢aoh siaiedsleawhertinrthe
slot of t fd i t i lots.. .-37. The w reless user ..
cqui prrent CobAdE nldh Bolt o e chidily SLAhy paichlr o WcoRs SRt flapior
conf i gur ethdicatopfbaiha firftelovalivle caeiet wed thrsecandhiwadihk eaofer ithe sigleaiite
channel qulal ity indicator corresponding to said each tinme slot of the
first pl uFéﬁ‘ity of tinme slots by 46 conputing a difference between
(1) the value of the second channel quality indicator corresponding
to said each time slot of the first plurality of time slots, and (2)
t he val ue3bf Theyaeibad phelaighdh dattheg aempiising: ndi cat or corresponding to a
time slot inmegdiaje gbq{ﬁpgpﬂ'jg i i i .
plurality of tlgr?e s‘{l ots. = 38. %ﬁ%g\%\n&rc g’lggghs{hﬁrstgglsﬂé%%P%{raeﬁ&?aiee\(}%%%n%?d
cl ai m 37, vilhe igformingta tediongtwark tchetroleo pf ilgundid eoverk dodet teha oBGQpacket
field for said each.tine sl thof the first Iuralit.é gf girre s| ot
with an AN R KNG BTGHEN Mo Kirelesst4igt © B S51iHS Peo DT e LY a
recei ved hyeivbebiMbeelifsss Useeqdpmemealelicem the base transcei ver
station on a downlink carrier. 39. A wreless user equi pment device
for communicating with a base transceiver station of a radi o network,
the wirel 88STHSSEMEAVF ANERD 2, FSYiEE Iﬁgﬁg?]- 5d.sing: means for
receiving fromthe %ase traﬁscelevecr) tat%’on data on a plurality of
downlink carri dragredeterminedwalpfeld _ofa Hﬁdaagli hiforgnaviah (BRI} dﬁfeld@of@hﬂnamell of
gg\?\llln: it%kl ge:, ﬁrlasé?l%)ligig Faftfer magoa 1rs|tn}l)(regea%er:r¥r{ilgd %Iué,hl?afcprlmlilﬁgalal It'a%iOOLBtWOI‘k
controller of the radio network that at least one packet sent on a downlink carrier to the

wireless user equipment device has been successfully received by the wireless user

equipment device.



means for transmtting on a first uplink carrier to the base

transcei ver station channel quality indicator values in a CQ field,
one CQ field per tine slot; and nmeans for selecting for each
time slot a selected downlink carrier fromthe plurality of downlink
carriers, each downlink carrier of théplurality of downlink carriers
bei ng sel ected once in a cycle period; and means for encoding
the CQ field with the channel quality indicator of the sel ected
downlink carrier for said each tinme slot, wherein the CQ field

i ncl udes gheavardles weér diipnchoddigle fatldbhinyinicatiCalti0s BadeQfan€@@GRer station

downlink carrier of the plurality of downlink carriers in a single
time sl ot ofamdio netvgrkelhe SdrelesphschefNpIREH deHEY FURPTISEIZ communi cat i ng
with a base trapscefyelciidtt hOR A sd ﬁgﬁsggig&f Wi dt de&Q%PVM FiRk G8SmHIE"

equi prent devi ce conpri sing: nmeans recelving fromthe base
t ranscei vearristaatlioon sdeind downbinlptarria; i ty of downlink carriers;

47
nmeans for determni val ues of .a channel. qual i,ty j.ndi cator for, eac
Gownt i nk car r 1 BPor bR TGOt Bt FiBhoiighe B waRhRE P echET
for transaswilingcfled dntll Sdluddpbfi BKseCaid cBinnkD ghdlRy riad@cQon ErwieK sedaid
in a FeedBack. | ndicator (FBI) fiFI d, one FBI field per tine slot; and
means f or QKRB B eHepiuerqf dhqyhgy ehpngel qualiytingicger prdinctiot oyayalee

of a chanpghe duahd t¥anhOHSRL M diSfiodhel listigtownl i nk carrier sel ected
fromthe pl u(r:al ity oaf dgi\}\lnll?tl&nk 1ca?l‘rabieerls, wherein the FBI field

i ncl udes the vakassfoofransittoizaemel figuaplintky cirridi tathertsisé tranweaivhr station
downl i nk_ atnLietafl ifdie Bl Al L YCBf sdovald alr pagvLess, Ln 8,81 nol e

time slot. W Fel'ess user “equl pherhet evic 0,
wher ei n: mtdig foramn®dingrthé GQIsHeld ttomngach Hing0sIbi GiUs €kt tpdurhlitgnsreivhe

on the first uplJ]ink carrier . tqQ the base_trapsceiver station_ network
data in asle Wf% é{f)d? Yahee eesived; kg %@rvaﬁen@ Yo first éeherme} quality jadigaigh

for encodigibshehdaol G &Rh L a6PEeHE ﬁﬁs@ra&iy%ﬂiﬂé b2 laﬂ@ (8 fud

channel quality indicator of a second dowilink carrier selected from
t he pl ur afiérivpd slonydameiua kf dasejond shanngbquakitshiadisator egrsspénding totsaidieaeh

0,21 ad BSlgt e 01 pEATIMDY SAL LG, U6 Lk B 6PHAR HaH B e B RIRAY

devi ce, the base tran
uplink carrier conveys information regarding channel quality of the first downlink carrier

and information regarding channel quality of the second downlink carrier for said cach
time slot of the first plurality of time slots, wherein the CQI field includes both the first
channel quality indicator and the second channel quality indicator for the first downlink

carrier and the second downlink carrier in a single time slot.

36. The wireless user equipment device of claim 35, the means for encoding being
further configured to obtain the value derived from the value of the first channel quality
indicator corresponding to said each time slot of the first plurality of time slots by
reducing resolution of the value of the first channel quality indicator corresponding to

said each time slot of the first plurality of time slots.

37. The wireless user equipment device of claim 36, the means for encoding being
further configured to obtain the value derived from the value of the second channel

quality indicator corresponding to said each time slot of the first plurality of time slots by



means for receiving data fromthe w rel ess user equi pnent device on a
first uplink carrier, the first uplink carrier including a channel
wth a CQ field; means for transmtting data to the wrel ess
user equi pment device on a first downlink carrier and on a second
downlink carrier; and neans for proces®ing configured to:

receive values in the CQ field, one received value in the CQ field

per time sl ot adj ust, out (0] the first d wnl

carrier i ROBRHEEMAEERHCE Delyveep Qﬁ 1'@ '%I)&f ?{jthc?fsef?{jéi 6’a’1nf}]§aﬁ0h
the CQ ft@tddpbrdligo®Raidi dath 8mOtlot 8e first plurdily U§ﬁm@slbtw$ndqu\@a& value bhe
second downlink carrier |n accordance wth a second subfield of the

recei ved hsisgeondreharpel quglity indicatorifograspanding o o itime sotgmmagineahe precedias
O 11 el dudiclides. Joldr . Akl ShrafARMRe il 1LY 1 ndi cator and a

second 48 chann@%:qua ity 1 |cator or the first downlink carrier
and the second downli nk carrler |n a single time slot. 43. The base

transcei v ans. f.or ogessi i
furrher uahe The MfRedtof sdliPhifigeMiE LEHRALAT T S Ring b 0EG Oufetd
the CQ fiedodamd CQI field iffr daliiceabhitin®d sSatfitied Grshplraditd b1 rhe Vidtsu@ith an
informa radio network controller of the radio network that at | east

one packet&NAEo ackpogdedamenk valap that rcorrsspands ip maviead dﬂ@e’fec‘éﬁ‘iﬁ Brehe

devi ce hag;hren &AM e Ha@&@én‘é@éi'vé?%tahbﬁo% 6 U584y, equi pnent
device. 44. The base transceiver station of claim4 wherei n: the

first uplink carrier includes a channel wth a FeedBack | nformation
(FBI) 39. A wireless user equipment device for communicating with a base transceiver station
of a radio network, the wireless user equipment device comprising;

means for receiving from the base transceiver station data on a plurality of
downlink carriers;

means for determining values of a channel quality indicator for each downlink
carrier of the plurality of downlink carriers;

means for fransmitting on a first uplink carrier to the base transceiver station
channel quality indicator values in a CQI field, one CQI field per time slot; and

means for selecting for each time slot a selected downlink carrier from the
plurality of downlink carriers, each downlink carrier of the plurality of downlink carriers
being selected once in a cycle period; and

means for encoding the CQI field with the channel quality indicator of the
selected downlink carrier for said each time slot, wherein the CQI field includes the

values of the channel quality indicators for each downlink carrier of the plurality of

downlink carriers in a single time slot.

40. A wireless user equipment device for communicating with a base transceiver station
of a radio network, the wireless user equipment device comprising:
means for receiving from the base transceiver station data on a plurality of

downlink carriers;



field, the neans for processing is further configured to inform
a radio network controller of the radio network that at |east one
packet sent on a downlink carrier to the wirel ess user equi pnent

devi ce has been successfully received by the wirel ess user equi prment
device, if a third subfield of the FBI*%ield has a first

predeterm ned value. 45. A nethod of operating a wreless user

equi pnent device for _cQ ni.catin ith a base.transceiver statio f
a radi o networ E",ealfsh%)r &8%{?%}%}1 s(\fl¥nag Ehanng quaggys{n@lfa%S |f§rr %@éffﬂwﬁg‘nf
from the basier éffBoplaeilvess divallinRbagiaisp on a first downlink carrier

and on a second downlink carrier; .a step for determ ning val ues
of a first chaRsars iydransmiting pe g Bist pelink srsriey fosthe gJadialjeakotk fafs By a

one val ue pglube 1iidaRs (BBIRRL oAUBLI hta badhnalgE aRer i M sl ot

a step for determning values o seco annel quality indicator
for the secondmdawnior nkcoding the FBIdisll with ueleeft & patise 0badaluh afinathannel

i i ndi .OF. [ 1,0t ;.. . f Lt .
first upl AREEAPRRR of o Tia oimiink, stist naERE Ao MEAPREYRY o RoSPuP
val ues i ncariefd whiielndthe @B K&} irfchelesl tHeevalids 8 thd Elianndghality indicatofst BP

for encodin he CQ field for each fine slot of a first plurality of
time sl ot &k iown&n%aqmér Richs BB Ao Enk SITIET R 2 MglefIRSHOle hannel

gqual ity indicator corresponding to said each tine slot of the first
plurality of time slots, and a value derived fromthe value 49 of
t he secondlchbnwirlesprset eqpinnmii detier ofchrimeédpwheleing t o sai d each tine

slot of the fipst_ _plural.it tinme sl ot erein_ the field.
i ncl udes both Eh%em aln%,’é” tf: néxﬁuﬁ%?g asu% |lgl§/”‘33 ’rtl%lY%%stnE‘)lr O%trtlhc? @%tglpsher%(ocﬁamr to
channel qualbabytrar3chicatsation astwiokieddt insd CQDRAeIN] e ©QY fidlé peratiite 16 and

second downlink carrier in si.ngle ti sl ot 46, t hod of
operating a wi Fél'eEes E%re?m@ ¢ ﬁrg?ﬂ%ga{sgﬁeén%k t@%%ﬁiﬁﬁlﬁg" Wl‘feho%a
base trangggnvefusi@iddkadf offa k&dhe RSMRK karrlh &cRBED Gt WP HIusdiRg of
a step for receiving fromthe base transceiver station data on a

pl ural i t ydewnkdugeriesk carriers; a step for deternining val ues
of a channel quality indicator for each dowlink carrier of the
plurality of downlink carriers;

42. A base transceiver station in a radio network, for communicating with a wireless user

equipment device, the base transceiver station comprising:
means for receiving data from the wireless user equipment device on a first uplink
carrier, the first uplink carrier including a channel with a CQI field;
means for transmitting data to the wireless user equipment device on a first
downlink carrier and on a second downlink carrier; and
means for processing configured to:
receive values in the CQI field, one received value in the CQI field per
time slot,
adjust output power of the first downlink carrier in accordance with a first
subfield of the received value in the CQI field in each time slot, and
adjust output power of the second downlink carrier in accordance with a
second subfield of the received value in the CQI field in said each time slot,

wherein the CQI field includes both a first channel quality indicator and a second



a step for transmtting on a first uplink carrier to the radio
networ k channel quality indicator values in a CQ field, one CQ
field per tinme slot; a step for selecting for each tine slot a
sel ected downlink carrier fromthe plurality of downlink carriers,
each downlink carrier of the plurality?®f downlink carriers being
sel ected once in a cycle period; and a step for encoding the

CQ field with the .chapnel al i.ty.indicator ,of the selected,downl.ink
carrier for safllfng%{c%apgrrfﬁd@? Gt tordge %ﬁsétﬁofvﬂ nkepyriey @}ddtlhf’ F%??&ﬂidt%%h“%n
the first upli eirigdinhisBigle@iygys | nformation regardi ng channel

quality of said each downlink carrier once within the cycle period,
wherein the CQ field includes the values of the channel quality

i ndi cat or g3 f 9 BAC ARk} &Ftéc%i@éfrélﬁﬁl A BRiIPhE LAk %r@kcg& it Rlfher

carriers in a single tinme s 47. A nmethod of operating a reless
user equi perguradevi ce for communi cating with a base transceiver

station of a radio ne e nethad ¢o i Si g, a step for
recei vi ng fron{e?ﬂgﬂﬂﬁis\éﬁﬁégﬁg@ﬁr\%eﬁve Y fqegﬁhﬁgi@g%%d’zfnﬂl urality of
downl i nk carri g1 third subfietd Bds@firkOrah@einsri Niafl nebd ot ToMbolh afhe kadio

qual ity indi cat&r f?r each downlink carrier of the plurality of
downl i nk BgiPrieinat at least onepagket sent 9p. ardomERk eaTipGodhe Wirelpssatser qemipment

carrier tQefifiend: %@%rpsue@ésmnbréé@ffv@d bPuR aﬁ%g%@agéf ehﬂghﬁﬁtté%(f%céFB' )

S .
field, one FBI field per tinme slot;” an step for encoding
the FBI field with at |least a portion of a value of a channel quality

i ndi cat or ,of first downlink carrier.,selected fromthe plurality of
downl i nk éﬂa?ir}qﬁ%l?ass? 3 Séxr“é’f:rn“%}wg Ogﬁ{alrflﬁ%‘l \ghﬁr%%l udes the values of the
channel qual i t theifirgi aplirhr Garfi@r ineldbs 6 @hidrichkvithax FeelBaok Thivemphidn eHBIY Y
of downl i ?kl carriers in a single tine slot. 48. A nethod of
operating 18ldhase transceiver station in a radio networ k, the nethod

conprising:  the mBart &R ﬁﬁees%ﬁgeiksvmep%ﬁﬁ%drednta WrdrBl §SHidibS Sbtwork

equi pnent device on a first uplink carrier, the first uplink carrier

i ncl udi ngeentehanefethe yadioy ngfwod thiat af Igast one packat senepn £ downlinp sarfiet forthe

dat 210 L D! SESauRR, HYLRTEL P 6N LAL L 9240 Ll o
val ues r eeqiimechtidavitd)éf ORirdfsireficld obthe FRa ik hae e dirst @ebdeterrhined CGQhe.fi el d
per tinme slot;
45. A method of operating a wireless user equipment device for communicating with a
base transceiver station of a radio network, the method comprising;
a step for receiving from the base transceiver station data on a first downlink
carrier and on a second downlink carrier;
a step for determining values of a first channel quality indicator for the first
downlink carrier, one value of the first channel quality indicator per time slot;
a step for determining values of a second channel quality indicator for the second
downlink carrier, one value of the second channel quality indicator per time slot;
a step for transmitting on a first uplink carrier to the radio network channel quality
indicator values in a CQI field, one CQI field per time slot; and
a step for encoding the CQI field for each time slot of a first plurality of time slots

with a value derived from the value of the first channel quality indicator corresponding to

said each time slot of the first plurality of time slots, and a value derived from the value



a step for adjusting output power of the first downlink carrier in
accordance wth a first subfield of the value received in the CQ
field in each tinme slot; and a step for adjusting output power
of the second downlink carrier in accordance with a second subfield
of the value received in the CQ field% n said each tinme slot,
wherein the CQ field includes both a first channel quality indicator

and a seco channel ual ity i.ndicator for .the first downlink carcrier
ond e oBbrtantrn e sty Ao g in sl et SMglotpr (RY i
machi ne- r gReaty &f TR WdtsC GFRefdits g L Sdld Ghd@RS botth énel it chifinkeD BSality
when executed by at | east one processor, of a wireless user equi pnent
devi ce, cHdicatorisad whe gceadchigagl walitygrdisetor &yiteefitsh dpwplindneprrier and the

operation ecﬁﬂﬁﬁé&ﬁhﬁ%arﬁer[i(nasiﬁ cel)idig froma base transceiver
r

station of a radio netwo datda on a first downlink carrier and on a
second downlink carrier; determ ni ng val ues of a first channel

quality indicator for. the.first downlink.carrier ne value of th

i ot ohatier BOlpR o) obsaa il Tt RERGH Ehice W cobituiieing it o
val ues of b@seﬁﬁﬁ%ﬁzeﬁﬁ@tﬁiﬂlfa&h&bh&%&lﬂdﬁ@lﬁbt@bdfz@ﬁpﬂiﬁ%:second downl i nk
carrier, one val ue gg t he second channel quality indicator per tinme
slot; 51 a siepa e ieedlyipg [ dhe jbpsg tapicRiNgr Blateon dptat on phlupadigl @f

network chapnel auald.ty indicator values in a CQ field, one CQ
field per time slot; and encoding the CQ field for each tine

sl ot of a firsét spbupndéteynioingt vaes sif ot channgl ualityaindisatde forveadh fdowmditthe
val ue of the fitst .chann uality .indicator corresponding to said
each ti me“81'8 O%}T?elfl 1@%&%5 Ogaﬁﬁffg |?r)§’ of tinme slots, and a val ue

derived from theey &drienshitdidponsetondlmkaanit totiakddiyndtweikehbidel quality
corresponding to said each tinme slot of the first plurality of tine
sl ots, %-H%F?rt‘"ﬁlé‘e%@a @é@ﬁﬂd’i%&%&?ﬁ)‘bﬁrﬁmﬁﬁmﬁ rst channel quality

i ndi cator and fhepsegotcahamnetaciUaht tdod DALILALE dolRAlink RErddk Adm the
downlink carrier and the second downlink carrier in a single tinme

sl ot . 50. plaralie bi dnvnlislicatices, neadi dovindiskpairisi afthe phralitg of demsplinkrearriers
instructi .l.east one processor of a base
transcei vggﬁé?%?%nﬁfégggﬁ ?%é’ip%en%gt%@r k, cause the base transceiver
station to per#eepfopacalingis C&ifjeid withdic channel quaiceindicagr dftha séleaed a

W rel ess yser,.equi pnent devi ce .on first | i rier, the first
bl 1k caf PRI GREEIcioh e e o £ it kg CR off reaiteed Gn e
transmi tt ypighkdadret Borlvidgs MAH@hRDE MSAHING IHaRAR NYuaB8VHE 8ai® bash fdobdtink
downlink carrier and on a second downlink carrier: "and readi ng
val ues r eedTigeendenvitye terydly epend, orhersimtheeCRb disid, ingludes theevabias offithe d
per time globe quality indicators for each downlink carrier of the plurality of downlink carriers

in a single time slot.

47. A method of operating a wireless user equipment device for communicating with a
base transceiver station of a radio network, the method comprising:

a step for receiving from the base transceiver station data on a plurality of
downlink carriers;

a step for determining values of channel quality indicator for each downlink
carrier of the plurality of downlink carriers;

a step for transmitting on a first uplink carrier to the radio network data in a

FeedBack Indicator (FBI) field, one FBI field per time slot; and



adj usting output power of the first downlink carrier in accordance
with a first subfield of the value received in the CQ field in each
tinme slot; adj usti ng out put power of the second downlink
carrier in accordance with a second subfield of the value received in
the CQ field in said each tinme slot, Fherein the CQ field includes
both a first channel quality indicator and a second channel qual ity
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quality indicator of a first downlink carrier selected from the plurality of downlink
carriers, wherein the FBI field includes the values of the channel quality indicators for

cach downlink carrier of the plurality of downlink carriers in a single time slot.

48. A method of operating a base transceiver station in a radio network, the method
comprising:

a step for receiving data from a wireless user equipment device on a first uplink
carrier, the first uplink carrier including a channel with a CQI field;

a step for transmitting data to the wireless user equipment device on a first
downlink carrier and on a second downlink carrier;

a step for reading values received in the CQI field, one value received in the CQI
field per time slot; |

a step for adjusting output power of the first downlink carrier in accordance with a
first subfield of the value received in the CQI field in each time slot; and

a step for adjusting output power of the second downlink carrier in accordance
with a second subfield of the value received in the CQI field in said each time slot,
wherein the CQI field includes both a first channel quality indicator and a second channel
quality indicator for the first downlink carrier and the second downlink carrier in a single

time slot.

49. A machine-readable medium comprising instructions, the instructions when executed
by at least one processor of a wireless user equipment device, cause the wireless user
equipment device to perform operations comprising:

receiving from a base transceiver station of a radio network data on a first
downlink carrier and on a second downlink carrier;

determining values of a first channel quality indicator for the first downlink
carrier, one value of the first channel quality indicator per time slot;

determining values of a second channel quality indicator for the second downlink

carrier, one value of the second channel quality indicator per time slot;
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transmitting on a first uplink carrier to the radio network channel quality indicator
values in a CQI field, one CQI field per time slot; and

encoding the CQI field for each time slot of a first plurality of time slots with a
value derived from the value of the first channel quality indicator corresponding to said
each time slot of the first plurality of time slots, and a value derived from the value of the
second channel quality indicator corresponding to said each time slot of the first plurality
of time slots, wherein the CQI field includes both the first channel quality indicator and
the second channel quality indicator for the first downlink carrier and the second

downlink carrier in a single time slot.

50. A machine-readable medium comprising instructions, the instructions, when
executed by at least one processor of a base transceiver station in a radio network, cause
the base transceiver station to perform operations comprising:

receiving data from a wireless user equipment device on a first uplink carrier, the
first uplink carrier including a channel with a CQI field;

fransmitting data to the wireless user equipment device on a first downlink carrier
and on a second downlink carrier; and

reading values received in the CQI field, one value received in the CQI field per
time slot; '

adjusting output power of the first downlink carrier in accordance with a first
subfield of the value received in the CQI field in each time slot;

adjusting output power of the second downlink carrier in accordance with a
second subfield of the value received in the CQI field in said each time slot, wherein the
CQI field includes both a first channel quality indicator and a second channel quality
indicator for the first downlink carrier and the second downlink carrier in a single time

slot.



