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BACKGROUND

Field
[0002] The present invention Télates generally to'telecommmmications, and, more

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

Background

[0003] A modem communication sysiem 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 comxnuniéation 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 fo support one or more CDMA standards,
such as (1) the "TIA/EIA-95 Mobile Station-Base Station Compatibility Standard for
Dual-Mode Widcband Spread Spectrum Cellular System" (this standard with its
enhanced revisions A and B will be referred to as the “IS-95 standard™), (2) the
"TIA/EIA-98-C Recommended Minimum Standard for Dunal-Mode Wideband Spread
Spectrum Cellular Mobile Station” (the “IS-98 standard™), (3) the standard sponsored by
a consortivm named "3rd Generation Partnership Project" (3GPP) and embodied in a set
of documents inctuding Document Nos. 3G TS 25.211, 3G TS 25.212, 3G TS 25.213,



~2and 3G TS 25.214 (the "WCDVA standard"), (4) the standard sponsored by a
consortium nanmed "3rd Generation Partnership Project 2" (3GPP2) and enbodi ed
in a set of docunments including "TR-45.5 Physical Layer Standard for '
cdma2000 Spread Spectrum Systens,” the "C. S0005- A Upper Layer (Layer 3)
Signaling Standard for c¢dma2000 Spread Spectrum Systens,"” and the
"TI A El A | S¥@2W6AA2000 H gh Rate Packet Data Air | nt @Crasengpedix i cati on”
(the "cdma2000 standard" collectivel y)2 (5) the |IxEV-DO standard; and (6)
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telephone, PDA, or computer. “Uplink” signifies transmission of information in the

reverse direction, i.e., from the UE to the radio network.

[0006] Importantly, the number of forward link carriers may differ from the number of
reverse link carriers in a multi-carrier system. For example, the number of downlink
carriers (V) may exceed the number of uplink carriers (M), i.e., N > M. The opposite
relationship is also possible, albeit less likely, with the number of uplink carriers
exceeding the number of downlink carriers, i.e., M > N. Of course, the numbers of the
uplink and downlink carriers may be the same in a multi-carrier system, i.e., N=M. As
noted in the immediately preceding paragraph, either N or M mé.y equal 1 in a muliti-
carrier systen.

[0007] When the number of uplink carriers is equal to the number of downlink carriers
(N= M) in a multi-carrier system, the uplink and downlink carriers may be “paired” in a
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 cartier 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



the paired uplink carrier, and overhead information for the uplink carrier
is carried by the dowlink carrier. Wien the nunber of uplink carriers is
not the same as the number WO 2006/ 116102 PCT/ US2006/ 015115 3 of downlink
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hardware changes in the radio network.

SUMMARY

[0010] Embodiments disclosed herein address the above stated needs by providing
methods, apparatus, and machine-readable articles of manufacture for implementing
multi-carrier capabilities in a point-to-multipoint communication system.

{0011] In an embodiment, a wireless user equipment device for communicating with a
base transceiver station of a radio network includes a receiver, a transmitter, and a
processing circuit. The receiver is configured to receive from the base tramsceiver
station data on a first downlink carrier and on a second downlink carrier, to determine
values of a first channel quality 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 a
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



channel quality indicator per tine slot. The transmtter is configured to
transmt on a first uplink carrier to the base transceiver station channel
quality indicator values in a CQ field, one CQ field per tine slot. The
processing circuit is coupled to the receiver and to the transmtter, and
I's configured to encode the CQ field for each tine slot of a WD 2006/ 116102
PCT/ US2006 M1 804/B16102 first plurality of tine slots w t hPCTUSHGBISUES deri ved
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the CQI field transmitted on the first uplink carrier conveys information regarding
channel quality of each downlink carrier once within the cycle period.

[0013] In an embodiment, a wireless user equipment device for communicating with a
base transceiver station of a radio network includes a receiver, a transmitter, and a
processing circuit. The receiver is configured to receive from the base transceiver
station data on a plurality of downlink carriers, and to determine values of channel
quality indicator for each downlink carrier of the plurality of downlink carriers. The
transmitter is 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. The processing circuit is
coupled to the receiver and to the transmitter, and is conﬁ gured 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.

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



a FeedBack Indicator (FBlI) field, one FBI field per tine slot. The
processing circuit is coupled to the receiver and to the transmtter, and
is configured to encode the FBI field wth at |least a portion of a val ue of
a channel quality indicator of a first downlink carrier selected fromthe
plurality oWOQ0MéIAk carriers. [0014] In an enbodi nent,rpcribsaasw/disanscei ver
station in a radi o network comruni cat e§ wth a wirel ess user equi pnent
device. The base transceiver station inhcludes a receiver, a transm tter
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indicator values in a CQI field, one CQI field per time slot, and (5) 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 each time slot of the first
plurality of time slots, and with a value derived from the value of the second channel
quality indicator corresponding to each time slot of the first piurality of time slots.

[0016] In an embodiment, a method of operating a wireless user equipment device for
communicating with a base transceiver station of a radio network includes the steps of:
(1) receiving from the base transceiver station data on a plurality of downlink carriers,
(2) determining values of channel quality indicator for each downlink carrier of the
plurality of downlink 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
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i ncl udi ng %{‘%E}?ﬁﬂ%@?ﬂ/ﬁw aﬂsl ATTHES ye '{d?%as?ha{]ﬁclﬁa% {:Qﬁ%ﬁt{% wirel ess
user equi pERMiELY HAL t@ﬂleawﬁdlés@ﬁlséi@g(ﬁphﬁht dideic@ra At dowhlirk Getndd downl i nk
carrier, (3) reading values received in the CQ field, one, value received

in the CQ oF pareanpapwatinkecasrion (3)(rg3dingiyalussiraestvsdiip dbe fRdIeIbonealup | r st
downl i nk fe?‘%ig%%ﬁ thé‘céfﬁglﬁ%f‘ﬁ&e‘@!&t **(4)"‘&%{15?1% ﬁtﬁﬁf u%c%éi’ oPthel 6t dRiGY " €cei ved

in the CQ eac time slot ng output power of the
second domﬂnﬁu:rkinamordaace wﬁhadirsirsdbﬁniéoftkﬁtvhluarwewed}m geliiQlefiadd of eache val ue

i ved | d h t | nbodi, ment
et hod of | Dpeeib s &) SisSind pERG APt B oot PREE St FIRIOREET nl udes
transmtti ﬂﬁh@%e&oﬁ@&bﬁ@ﬂ%f@%ﬂé%ceﬂb@ﬁ@&emrﬂeﬂ inWabitifnd klot. 3GPP

[0019] In an embodiment, a method of operating a base transceiver station in a radio

network includes transmitting at least one downlink anchor carrier with full 3GPP
Release 99 capability, and transmitting at least one downlink non-anchor carrier with
partial 3GPP Release 99 capability. The step of transmitting at least one downlink non-
anchor carrier overlaps in time with the step of transmitting at least one downlink

anchor carrier.

[0020] In an embodiment, a method of operating a base fransceiver station in a radio
network includes transmitting at least one downlink anchor carrier with a first conimon
channel, and transmitting 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 2 radio network includes a
receiver for receiving data from user equipment devices on at least one uplink carrier,
and a transmitter for transmitting data fo user equipment devices on a plurality of
downlink carriers. The transmitter is configured to transmit at least one downlink

anchor carrier with full 3GPP Release 99 capability. The transmitter is also configured



Rel ease 99 capability, and transmtting at | east one downlink non-anchor
carrier with partial 3GPP Rel ease 99 capability. The step of transmtting
at | east one downlink non- anchor carrier overlaps in tine with the step of
transmtting at |east one downlink anchor carrier. [0020] In an enbodi nent,
a nethod of operating a base transceiver station in a radio network

I ncl udes t rva@Agemetitalply at | east one downl i nk anchor car r iP€A/USRAG/OE1ES 1 St
common channel, and transmitting at |gast one downlink non-anchor carrier
that does not carry the first common channel. The two transmtting steps

overlap in,t .[5 mid 20r4d An@ (?o@vnﬁﬂie%%'gﬁéﬁm AreRAsA g&gﬁlfcg@yﬁraaé@é ogn in a

radio net wor LT $SE recel ver recei vi ng rom user equi prent
devi ces onca@abﬂlﬁ_,asrrammms:mis|o|ﬁﬁlecaaterastmn,e downhkﬂaartcmtrmniartaad of the at lea#tsmi t ti ng
data to user ui I ces on rality of downlink carriers. The
t ransni tte?ml‘g’c‘i@c!r1 rﬂ%‘%‘o’f%?l?‘?‘ra?ﬁgriar §Per east one downlink anchor carrier

with Enobi 3GPP B%I?%ﬁ@o&&eﬁta@.abdsb ithscelVe stafiam $irial 26l hewals inctuded agured it
WO 2006/ 116102 PCT/ US2006/ 015115 7 to transnt at | east one ownJ i nk

non- anchor regeive for Teetvingdata fram wermupseah devicry oncd Jeash pnerypl F%@Fﬂ ssi ons
of the at t ARG car I dhesaln

downl i nk n%ﬁﬁgnhé%or 1‘%gr ri J[el‘é!ljlgover Qfata R) Jt’léleﬁg.qﬁPlng%ZT nsan éé?gﬁdl hent, a base
transcei vedowtladk camriém. dI‘lteadansnni@rvmrcbniﬁg\dest:ammlt etéaas’femnef downlinkei vi ng

data from user equi nt dviceso t. one..u |nkc rier and a
transnittef2e8rC %?‘%‘pﬁl? ?ﬁ?ﬁﬁoﬁg’t"ﬁ %’ Wétr# e(?@tvcfngzdgwgﬁn%nprf_ural ity
of downl i plcheAEdrtier fat d&8 ot Gé}ﬁmh’éttﬁét doﬁn@amuagmecrrmmsms nof theast | east
one downlink anchor carrier with a first common channel, and to transmt at

| east one &R@mnﬁﬁlhwﬁbnk a@h@wﬂm@‘&ﬁﬁﬁlmmﬂmW%@én%ﬁﬂ@ﬁﬁfﬁhet%éeaﬁ‘i MEt  conmon
channel . rﬁ‘g@ é}f A fAE | east one downlink anchor carrier overlap
in time w fi ransm SSI ons o the at | east one downlink non-anchor carrier.
[ 0023][0d28] an enfoeh emhodimantyre indlthbdod! appeatiag iar’c@satrb@se'vmﬂatmglh\ﬁelradbt ation in

a radio network.includes.the follo st eps n a.first
downl i nk aREREFs BEF“%F%&‘ iﬂﬁ?‘ﬁmﬁ SFGPFV\@?% ﬁmghaaﬁ#& Wﬁ%ﬂ ?15: &y g/arﬂeér a first
signal fromid H68f cRfMbP BRnheld@Y rdivingt Brst sl 9o aker R@kiphyntnigviche base
transceiver station that the user equipnment. device has k6 acquired radio

net wor k sy dteclist enghnefiyingdhobase trepsepvelstation thatdhe vt seiiemey dedra s he
first downl, dh‘frhﬁ‘%d?&’ LeSRKE kyfem fo3Whibh ASERsE trhileifeS@ARAhAMNR hkiRK aRnchor

carrier wit
first downlink anchor carrier, (3) transmitting a second downlink anchor carrier with the

o

first common channel, and (4) after receiving the first signal, sending fo the user
equipment device a second signal notifying the user equipment device to acquire the
radio neiwork system using the second downlink anchor carrier. The step of
transmitting the second downlink anchor carrier overlaps in time with the step of
transmitting the first downlink anchor carrier.

[0024] 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 cartier, a
transmitter for transmitting data to user equipment devices on a plurality of downlink
carriers, and a processor for controlling the transmitter and the receiver. The processor
configures the transmitter and the receiver to perform these functions: (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 has acquired radio network 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



first common channel, and (4) after receiving the first signal, sending to
the user equipnent device a second signal notifying the user equi pnent
device to acquire the radio network system using the second downli nk anchor
carrier. The step of transmtting the second downlink anchor carrier

over | aps i nWOi2is/1é10h t he step of transmitting the firstCrsmdsionkiimnchor
carrier. [0024] In an enbodi nent, a bage transceiver station in a radio
network includes a receiver for receiving data from user equi pment devices
on at | east_on pl i nk r.er, r ] inks” RRSILI L BSnslRfia to user
equi prent Elue“\%" ceélg dc?ﬁmg t%%crqgﬁé t%ea{)afdiodgé\}nmﬁnﬁﬁ&%ngg{s}ngr%e %lﬁl a@pr ocessor for
cont rol I i ngnchbecaiiggansm tter and the receiver. The processor configures the

transnmitter and the receiver to formthese functions:, (1) .transnmt a

{1 rot IS § nk BrEngrbGRIeRA MR o PIEFLRE Cortb ATERERR Vb 23 T, e
first signabwbAomtnded lebdivink $idin £BALE RARREIvEIestitiR, ofttheraliio twék@n&astnot i f yi ng
the base transceiver station that the user equi pnent device_ has_acquired

radi o net workdesylinkmnelorgarriss vilieul 368P Relepse X3 corapilisy.snd seropdHHBe® usi ng
the first ﬁ%‘%&h& A ieﬁ£toné Abwhi L ncRorXan i it sgtppanchor
carrier w the Tirst conmon channel, an 4) after recel of the first
si gnal , seRdlehse SOhmpdhilityt Thsencheqirpensnt tikewineachorsauondresieepiedd ahétei f yi ng
the first user WD 2006/ 116102 PCT/ US2006/ 015115 8 equi pnent device to
acquire t h&™SYS network system using the second downlink anchor carrier.
[ 0025][0d2g) an enfpsh RPEdiment]E WikksOliseP BfiRhénd defct! FRTcobfittinaEng witR\y ce in a
radi o network includes receiving froma base transceiver statiqgn of the
radi o net whese tepnsqeivgs statiomel dein neiworkdedhules eapgaier apgd £ RraciSIEFIOBELlRe| ease
99 capabil i JeGel M. f el ted east one
downl i nk ngﬁr}Xgﬁo?E%}ﬂgcchﬁ:ﬁfég%ﬁgg p°a§1 i%glp?@&g{ea%e ea\sﬁggeggﬁgaﬂp?g‘g??’%sfely. The
anchor car tiassceizedsthlien ao teasinadeodovodink i aachaar carnier owitly ddl 3GPPhclessa® ti ne.

[0026] In an ogiyrent, a wreless user .eqyi poent, devi ce..f.or co ni cating
W th n  bactebiitpasLrouie Bulh s avis bl thet Tor e fer e ar S ot ver and
a processi 0y Ednfigiet the rEBEvaRT10CREVNGoRi the Wake nGndeivang@dod at (chit enfigure
the receiver to receive froma base transceiver station at |east, one

downl i nk aMenslinkagn-anshorgarrerfwitl pasipP GRE Release 98 capabyliiyiaf theysame simescquire
radi o net mg%%camg% Mﬁéﬂgoﬁe%“ﬁ[iﬂ# SR8 QAR downl ink carrier, and (3)
configure the recéiver to receive fromthe base transceiver station at |east
one dom1| i nk nbémamembodineat, rai method vhopeastingad uRERRuRmestadwi@Ancandivi | ity at

the sane. tinme_ . . . . .
network includes a step of receiving from a base transceiver station of the radio network

at least one downlink anchor carrier with a first common channel. The method' also
includes a step of acquiring radio network system using the af least one downlink
anchor carrier. The method further includes a step of receiving payload data on at least
one downlink non-anchor carrier that does not carry the first commmon channel. The step
of receiving payload data overlaps in time with the step of receiving at least one
downlink anchor carrier.

[0028] In an embodiment, a wireless user equipment device for communicating with a
radio network includes a receiver and a processing circuit. The processing circuit is
arranged to (1) configure the receiver to receive from a base fransceiver station of the
radio network at least one downlink anchor carrier with a first commeon channel, (2)
acquire radio network system using the at least one downlink anchor carrier, and (3)
configure the receiver to receive (af the same time as receiving the at least one downlink
anchor catrier) payload data on at least one downlink non-anchor carrier that does not
carry the first conmmon channel.

[0029] In an embodiment, a method of operating a base transceiver station in a radio

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



as receiving the at | east one downlink anchor carrier. [0027] In an

enbodi nent, a nethod of operating a user equipnent device in a radio

network includes a step of receiving froma base transceiver station of the
radio network at |east one downlink anchor carrier with a first common
channel . THEOAWHABAI2 al so i ncludes a step of acquiri ng PCAAISR0ELSME K syst em
using the at | east one downlink anchog carrier. The nmethod further includes
a step of receiving payload data on at”least one dommlink non- anchor
carrier th@&mﬂgﬁﬁliwgﬂél Ezﬁrura}isrhl%g{dhée% dC&BWi‘iBHk é}ﬁ&“?i e gta%?st sighalr €cei vi ng
payl oad data overlaps’i e step recei'ving | east” one

downl i nk affiolior vsenequipnent [de0Ie8 |the ﬁrsaslg@hbtd@hamﬂlat ﬁle\MS@reﬂq@gmlﬁutéﬂW@qw prrent
devi ce for  conmuni di and a
proceSS|ngh@%¥@H¥? mﬁ@g@%%%%g %?%3%3 ﬁl %@@5“§$%%%§§§“?%£§@§¢% Tigure the
receiver teeceRGeithe kst @fgnal ltxaﬁsemttrrgrrsgeemndeﬁg@n ahe esvondl sighel conaflindinget wor k at
| east one downlink, anch carrier ﬁ%th a first comon channel, (2) acquire

radi o net V\,(g‘t}qglsggﬁgp@meg qy&ettggecaxtve Seqond deWHHAAIEE anchor carrier, and (3)

conf i qugsgy the I BESE WlbolithhBOEbYR fscdie SBABR ihi dTPacls nbRRRE Vhdiiol he at
| east one downlink anchor Carrier) payload data on at |east one downlink

non- anchor r@mrvlelr for redenvingidats fnoot usetaqmlgmmhdeﬁﬁftssﬁ ﬁ@mfmﬁﬁr fvarenemittit[e0029] I n
an enbodi a_net hod of eratl n a radio
network in Ft&dgélsetrﬁgmgn Ote‘%oegﬁ:ef gg%ltﬁf)? ? I ng a ?aﬁgmﬁ%&&%oﬁ%hor
carrier w tchntfolling thé é%ﬁvw?}ﬁ(m&&amw/%us;p%ﬁéﬁﬁﬁmngﬁ tbcmsnﬁgureltl&nne:c, (2)
transmtting a second downlin rr 3). recei a fir roma
user equi piiERYmIHenip fansuaifa fist Flg ﬁé‘ﬂ‘gﬂ‘i‘&h“ri"?ﬁ%‘é{’c é:s[ %8 i%@l prent
devi ce ha%ec%ﬁalab{vﬁﬂny antie. n?ﬁé“@fo'ées‘é&ﬁ%%&b%ﬂaﬂ&dtﬁec&ﬁgﬁfe tﬁ@%laﬂv&ktoanc hor

carrier, and (4) after receiving the first signal, transmtting a second

signal, t heemr@@rﬁrstssagwél&oanwﬁm@sqasgqmpwentub@meeﬂ}a ifipvrestanabiodiceting thatr ecei ve
the second SO R ERREhEN ad RN delifl) SHDOSLIER! 5y @eb3nfie fRNASE V!

station in-a recel ver Bl vi ta from user
equi pnent dbwnﬁlﬁﬁanchoﬂdaﬁmmmb@rocfeﬁsbr Isrfeutisamatringed to d@ﬂffglﬁe:rﬂmszensnﬁqen pnent

devices on a plurali of do Ilnk carriers, and_a,processor for.
control | i nd® st aficre FecsiRl & h@etﬁréhﬂgpﬁlté‘r secppd Sbé')"@g g”fo?e‘;?‘édoéi@%lnged to

confi gure idifimahdiah Bt GuiphRAdEvioo o fobdipd it Ay ARANARIGAT r i er wi th

a first comon channel and second downlink carrier. The processor is also
arranglé®l o confd wﬁ@b@dd@enfe@énﬁmd elooperaging iavhmse tridsosivers g mfarradma first

user equi PRt YGRS (11 GrahbdiitingSh ¥ dlHikeidcBgr t0%L: 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 fransceiver 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 conirolling the receiver and the transmitter. The processor
is configured to (1) caunse the transmitter to transmit a first downlink anchor carrier with
a common chammel, (2) cause the receiver to receive a first uplink carrier from a user
equipment device, (3) canse the transmitter to transmit a first signal, the first signal
commanding the user equipment device fo transmit a second uplink carrier, and (4)
synchrontze 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 includes a step of receiving at the user equipment device a first downlink

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



the first user equi pnent device has acquired radi o network system using the
first downlink anchor carrier. The processor is further arranged to
configure the transmtter to transmt, after receipt of the first signal, a
second signal, the second signal conmanding the first user equi pnent device
to recei ve MR208€@t6H3 downl i nk carrier. [0031] In an enmbpdimembso@iet hod of
operating a base transceiver station ip,a radio network includes (1)
transmtting a first downl i nk anchor carrier with a cormmon channel, (2)

recei vi ng om a p

transmtti %bcfluéfe iTs énal élugerer EH“ St glﬁg‘% g%w@& :%?rt; et%uﬂs?er eqU| prent
devi ce to tanmaisad sttatams é‘chembthmﬂlﬂmkeremmdeerecemng atﬂjemwmjuimmnnzdﬂgcet o the
second upli Ca.rrl tr nsm.tted by the e nment deyi c 0032] In
an enbodi rr@n‘iLfr B TPRICEVEL PRl it u]i‘F é’sf g‘@F@ BRIk %E'I'{ﬁ?fes a
receiver f@glulf)l@l@ﬁ' déwag tcﬂl@ér@nnt% %Ecﬁi@ﬁiﬂﬁ& 84rrif10 "The madiisdd ddditRBaipfnoludes a
plurality of downlink carriers, and a processor for controlling the

recei ver a#@nm@mgrthmmndt@mkmem@seg@@ﬂorqcemeﬁm @E?%ﬂwﬂo (1) cause t he
trans r to [ E @“

channgwgk]?Z) ca}d{s ? drnglgﬂeti {ilgzﬁreggé"@%%g%ﬁn@ﬂgﬂi?kvﬁ Inkcarr er froma
user equi roamtranﬁeawaresiat(oﬁ)of&an&lm nbtevotly anhuded aafecdnmr,taamaﬁmﬂttea dhilrast

signal, the first sigpal,, commandi ng the us nt device to transmt a
Second upl PRECEHHE PIAL sFh Doy rORvibm SOEHELr R UL it e fare Setond

upli nk car ré@fvelffohi 8RibhicehrBdbiveh Statisieh ﬁ%ﬂb\ﬁ'ﬂﬁﬂttanclﬂﬁ\ébﬁﬁr Wi @33nrkdh an

enbodi ment, a nmethod of operating a user equ Ement device in a radio

network i nchaek (3 @F@ﬂhﬂfﬂm@&ﬁrm epsait & fist cygial toribnbasd dansseiver f i r st

downl i nk r ver

Stati on. TAtRE GEGRET 8 iasn B ITE SR b B e FR b R
transm tti nige fitst ts@ah&ﬁmnﬂqhngnﬂ‘emseﬂeqmmem deivics to Uahsmit o sgconeplik t he base
transcei ver stati 824 The thod fiuther ntﬁl udes éﬁg@@ ing.at the user

equi prient GRS EDreppsshe FGﬁE’FﬁEIfF‘bH?ItSHEt R T I FeRITBHTO t he
first si gn@écegmgmg@g 41e user equipnment device to transmt a second
uplink carrier he met hod additionally includes transmtting the second

upl i nKO®3ak ri er iTheseaad shsecmbpdimpns W%@P@%Oﬂth@‘ Besant grvantion Wit befter an
embodi ment Q?L%Ecﬂwﬁﬁ efeeide Sﬂié'WBﬁggs\éh &les gffr%g]% éﬁéﬂd@@{:l\ﬁﬁsh a base

transcei ver atron o a ra I 0 networ |nc ransmtter,
and a processing circuit. The processing circuit is configured to (1) cause

the receiver to recel\w v atlonaflrst downl i nk
anchor carrier with a BHSE%IE}%?S 61‘3‘%?& R“i
[0036] Figure 1 illustrates selected components of a multi-carrier communication
network;

[0037] Figure 2 is a summary of combinations of transmit channels 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 ﬁcld into two
subfields;

[0040] Figure 3C illustrates selected steps and decision blocks of a joint coding process
for transmitting Channel Quality Tndicators 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 illusirates another division of a Channel Quality Indicator field into
three subfields;



channel, (2) cause the transmtter to transmt a first uplink carrier to the
base transceiver station, (3) cause the receiver to receive a first signal
fromthe base transceiver station, the first signal commandi ng the user
equi pnent device to transmt a second uplink carrier, and (4) cause the
transmtterMORWGHAINI t t he second uplink carrier in responsR0tanisnecei vi ng
the first signal. [0035] These and ot hﬁr enbodi nents and aspects of the
present invention will be better understood with reference to the foll ow ng

description, draw ngs; [:0B: iR | . THE
DRAW '{&5][ 0036] " P g%ﬁ%lu%ﬁ%sﬁ)ﬁé’s%?ﬁf%g&é@:%ﬁéiﬁg& ﬁcg%‘gn@%)nenfgs% Hc%;cg}lﬁu ti-carrier
commuridtddlt i on  Figtweo SkillupiRA&7 joili gurier 2chiedulings afnpaylpadfdatioidyi dewilows of

transmt channels in a multi-carrier conmunication system [0038] Figure 3A
i |1 ustrat e¥*¥BPER%d st eps and deci sion bl ocks of a process for

transmgssi g Chanorl 7 Dudiriby/inieiehdent OfSerathdtulihg Bl Payli@ianiatatier 6anflinkr S via a
single uplink carrier; [0039] Figure 3B illustrates division of a Channel

Qual ity | népestieNomield into two subfields; [0040] Figure 3Cillustrates

sel ect t eps ?ﬁgr b S . Qhat ' 0 s for

transr{\&gt ng Cha neeldge%lﬂlg#a?%;}ﬂ%%@égé?@ctﬁl%ﬁ%gﬁa%}g{\%%ﬁk carriers via a
si ngl g004@pl i nk Emnrd EillustiBe41q cdaceph oEmdki-¢elll apstatian.es di vi si on of a Channel
Quality Indicator field into three subfields; [0042] Figure 4B illustrates
anot her division of a Channel Quality Indicator field into three subfields;
WO 2006/ 116102 PCT/ US2006/ O15pkPATLED[MEREGRIIMNE 5 il lustrates phases of
synchroni zati on_of downlink dedicated channels; [0044] Figure 6 illustrates
joint 8048 i er sEnBdrufogvpest theaypidadenhedimensy” ‘ot raad spHFTRPESTIONS [ 0045]

Ll e il aa
mul ti - car r inecesspidy &4 iton parae dppaArBOY Hrodebsy Lor earficle |df ungmdidcore.t HBhspfiomept  of
mul ti-cell el%%géh%[eing’n(or a gimilar expression) used in one place or context can refer {o a

particular apparatus, process, or article of manufacture; the same or a similar expression

in a different place can refer to a different apparatus, process, or article of manufacture.

The expression “alternative embodiment” and similar phrases are used to indicate one of

a number of different possible embodiments. The number of possible embodiments is

not necessarily limited to two or any other quantity.

[0049] The word “exemplary” is used herein to mean “serving as an example, instance,
or illustration.” Any embodiment described herein as “‘exemplary” is not necessarily to
be construed as preferred or advantageous over other embodiments. All of the
embodiments described in this description are exemplary embodiments provided to
enable persons skilled in the art to make or use the invention, and not to limit the scope
of legal protection afforded the invention, which is defined by the claims and their
equivalents.

[0050] A subscriber station, referred to herein as “user equipment,” “UE,” or “user
equipment device,” may be mobile or stationary, and may communicate with one or
more base transceiver stations. A user equipment device may be any of a number of
types of devices, including but not limited to PC card, external or internal modem,
wireless telephone, and a personal digital assistant (PDA) with wireless communication
capability. User equipment transmits and receives data packets to or from a radio
network (base station) controller through one or more base transceiver stations.

[0051] Base fransceiver stations and base station controllers arc parts of a nefwork

called “radio network,” “RN,” “access network,” or “AN.” A base station controller



DETAI LED DESCRI PTI ON [0048] In this docunent, the words "enbodi nent,"
"variant," and simlar expressions are used to refer to particular
apparatus, process, or article of manufacture, and not necessarily to the
sanme apparatus, process, or article of manufacture. Thus, "one enbodi nent"”
(or a simlar expression) used in one place or context can refer to a

parti cul ar WppeNcALaI82 process, or article of manufact ur @CHERBIKANME1Or a
simlar expression in a different plage can refer to a different apparatus,
process, or article of manufacture. The expression "alternative enbodi nent’
and sim | g PHERRERfRlef 16! 88HrddR Atk 3bRrdRLoOTRNE. "RABRS hetoridinky B ent

possi bl e enbddi ments. The number of possible enbodinments is not hecessarily

limted to & WIRAN @mWMfﬂ%ifemsamhRaﬂm poces9Netvierkio Tée "redie rsiteer ' me%  used
herein to r@dﬁg%ortsgitx | E&e%sb&&egf(exeﬁgﬁ us'%)%?ﬁkﬁ&lt deflced | TS tr%cﬁnr) ?g@vogl«ép‘ny

enbodi nent ereirn as not necessari

construed atsaypbeﬁﬁﬂwredormectadi\madmmmhﬁemﬂ:s outshbrthemhbdmamﬂs sudl &s of t he
enbodi ments descri.bed | i.s descri t|o dlnent provided
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carrier has an associated downlink carrier. The (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 (N # M).

[0054) An “anchor carrier” is generally a carrier that contains full 3GPP Release 99
capability within a cell, such as transmission of SCH, P-CCPCH, and S-CCPCH
channels, and supporting reception of UE random access by means of the PRACH. An
anchor carrier catries 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 stmilar phrases denote system acquisition
by user equipment. Fot 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 carriers in the cell.

{0056} The expression “warm acquisition” and similar phrases denote the addition of

downlink carriers in a multi-carrier cell.



("PSTN'), and may transport data packets between each user equi pnent device
and such outside networks. 100521 In a single-carrier wreless

comuni cation system the uplink and downlink <carriers are "paired.” This
means that the signaling (control) information and timng for the uplink
carrier ar®Q4#E4%t ed on the downlink carrier, and vi BETUBHEEISII a
symmetrical multi-carrier systemw thjthe nunber of uplink carriers (M
equal to the nunber of downlink carriers (N}, the uplink and downlink
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"comon channel™ is a channel that is not dedicated to a specific term nal;
a conmmon edwdiswel toragndndatd foothe dAE 39 Jwpnghrdovenbink wiralesa cpwrigr 63,1898 to Equi prrent

devi ces receive data from the UE 130 through one or more uplink wireless carriers 144A and

144B. The base transceiver station 125A is configured to send data to and receive data
from the UE 130 using, respectively, downlink witeless carriers 145A/B and uplink
wireless carriers 146A/B. Each of the carriers 141-146 corresponds to a different
frequency. The downlink data streams from different transceivers (cells) to the UE 130
may be different, but there may also be periods when several transceivers transmit the
same data to the UE concurrently,

[oo61) The radio network confroller 110 is coupled to a public switched telephone
network (PSTN) 150 through a telephone switch 160, and to a packet switched network
170 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 only telephone services. In yet



within a cell. A channel does not change its "conmmon" nature nerely because
it is received by only one termnal, or even if it is not received by any
termnals. A "dedicated channel" is a channel dedicated to a specific
termnal. [0058] A "delta update"” of a variable is a neasure of change in
the vari ablVeO£¥6ii6d¥e neasurenent period (e.g., a timePSITAiSpo0sO131tRe next
nmeasur enment period. [0059] Figure 1 iljhustrates sel ected conponents of a
conmmruni cation network 100, which includes a radio network controller 110
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base transcei ver statl ons 120A and 1 are part of site 120A and
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station 1%% %%r erse fferent site 125. [0060] The base transceiver
station 1 R’? igar ea o0 send data to a user equi pnment device 130
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each base station is configured by a processor operating under control of program code

to establish forward and reverse links with the UE 130 in order to send data packets to
and receive data packets from the UE 130. In the case of data services, for example, the
base transceiver stations 120/125 receive forward link data packets from the packet
switched network 170 through the packet data server node 180 and through the radio
network controller 110, and transmit these packets to the UE 130. The base transceiver
stations 120/125 receive reverse link data packets that originate at the UE 130, and
forward these packets to the packet swiiched network 170 through the radio network
controller 110 and the packet data server node 180. In the case of telephone services,
the base fransceiver stations 120/125 receive forward link data packets from the
telephone network 150 through the telephone switch 160 and through the radio network
controller 110, and transmit these packets to the UE 130. Voice carrying packets
originating at the UE 130 are received at the base transceiver stations 120/125 and
forwarded to the telephone network 150 via the radio network controller 110 and the
telephone switch 160.



14 other alternative enbodi nents, the comrunication network 100 may provide
services such as video transm ssion services, either alone or in
conbination with tel ephone services, and other services. [0063] The UE 130
may be or include a wireless tel ephone, wreless nodem personal digital
assi stant, WPRWHAE30] ocal | oop apparatus, and ot her comPEATESAOIFIteVi ces.
The UE 130 is configured to communicase data in the forward and reverse
directions using at |east one transm ssion protocol, such as a protocol

Consizsc%glg Wi t b dwﬂeﬁbcﬁ'ﬁ%o@aﬁl%@hoihaaab%resh%mﬂmqmm&alm%sbjaéaed above.
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of thqofgpe trapscaidaieds AFARS 113 Bk 180 inBRtisdefe PABLE kwittRse
W rel ess receivers (such as a receiver 122A of the transceiver 120A), one or

nore W r eledepbone apiierls t anespackeictivitghedhnetwarls rinet kase pdinn spntrgler.t hirgescei ver
120A), and t . rointerf,a J i 0t ce 123A).
A robei vor PSR, B b8 LoE Bhi bR dle S POPEhT MR e Y FRURC
processor ogepgdid, nffetipetesal obitis dbcuafent) Hlcy nliemetdeembodlimattabl acstrdtmrewar d and
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on carriers from different cells, which may belong to the same site or to different sites.

[0068] In the wireless portion of the commumication network 100, multi-carrier
operation is such that some carriers are paired, while others are unpaired. Carrier pairs
include (1) carriers 141A and 142A, (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
chammelization code.

[0070] 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



t el ephone switch 160. WO 2006/ 116102 PCT/ US2006/ 015115 15 [00651 The radio
network controller 110 includes one or nore interfaces 111 to the base
transcei ver stations 120/ 125, an interface 112 to the packet data server
node 180, and an interface 113 to the tel ephone switch 160. The interfaces
111, 112, ¥R09GH6WREerate under control of one or nor ePEVBEREEEFES 114
executing programcode stored in one ofg nore nmenory devices 115. [00661 As
illustrated in Figure 1, the network 100 includes one public swtched

t el ephone RR&¥AEKica@REhOEE kefer MR HBsIABIHN TS5 DRB enfitiét “Hysicgnt rol | er,
three transceivers, and one user equi pnent device, A person skilled in the

art woul d ch@@@‘grﬁn,@emamgep ﬁ@ﬂﬁl@ﬁl Q1ﬁ|0§t0dB]é){§FPéhtch3&ﬂﬁ]ét (FBDer ndati ve
embodi ment g §05 ARG es A difing SR Solink MR Ch O RERTpBRImdye |1 m ted
to any partlcu er of thes conponent s r exanple, a lesser or a
greater numﬁbW1mﬁﬂﬁasbamkbm@@aﬂWﬁW‘stations and user equi pnent devices may
be included in sonme enbodi nents. Furthernore, the comrunication network 100

can connect the user equipnent device 130 to one or nDre addi ti onal
conmuni cati on nehﬁork , ﬁ a $econd eless nlcation
net wor k having a r Wief ?@nﬁ%e equi e gehh 100671 It should
be understood [THar _data ana alf- or_sonejof tne overnead |nTornation may be
transmitted td an8CHr omit he UNom8®!si mult aneously off nultiple carriers.
Furt her nore, dateaandoverhead—informationr—may be—transnitted—tg9 and from
the UE 130 on Asy CPEIE |f r om Mofmfiat ent ¢ells, whi chOmay bel ong t{o t he sane
site or to different—stties—H060681—t-n—the—w i e
conmruni cat i on |n&-@OEPKH100, nuNbinirzérri et operation0is such that] sone
carriers are pared—whiHl-e—ethers—are—uiipatred—GCarrer—pat+rs—+ncl ude (1)
carriers 141A |afids @¢BAm |(2) CRomuRlSs 141B and 142R...(3Recarrierg 143 and
144A, (4) carrliers 145A Jand _146A, and (5) carriers 1458 and 146B. The
unpaired carrjier nl i nk, Qn the uplink. [0069]
I n accordance |w Eﬂﬁi d%ﬁggggéﬁpﬁ%a ion TS 25§§¥§ﬁ&%§breading and
Modul ati on (FOD), e Enhanc&d Rebatlve G ant channel ("E-RGCH}) and
Enhanced Hybr|id I ndi cato nel ("E-H CH') asSsigned to the UE 130 use
the sanme channel I on code. g;wllﬂ-carrl r operation 13§ configured
so that the tijm H@iﬁé eﬁ ﬂgﬁﬁi for the 6§1?Qﬁm@arrlers is the sane
as that for a Singlre carfier ;ysten1 orher words, (he
n- DPCH ominal Tppca, after
p" F-DPCH Nominal Tr.prcep after
HS-SCCH Nominal 0
HS-PDSCH Nominal 2 slots after
TE-HICH after
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associated (F-)DPCH]
Tg. =Tg. after (serving cell
B-RGCH Nominal E-RGCH = TE-HICH ( g cell)
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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[0071] In 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, bec

ause

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.
[0072] 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.
It should be noted that, to increase dafa transmission capabilities over FACHs,

additional channels can be allocated on other carriers (i.e., carriers other than the

carrier with the S-CCPCH). Such chamnels 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 Chamnel 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 cartier for regular DPDCH transmissions; multi-

ented bel ow

2




DPCCH DPDCH E- DPCCH/ E- DPDCH Associ ated (F-) DPCH To+1024 chips | ater
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propagation delay Table 2. Sunmary of Timng of PRY UL channels [0071] In
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of the ceMO22MHESER20ore, the downlink tinming reference, PET/ES2006915118g of t he
P-CCPCH or SCH, is the sanme for all dgwnlink carriers in a given cell.
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exanple, in Dﬁﬁéite 120 of Figure 1. [0072] Synchronizing the timng within

the s Node- e t he UE
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Such nel s y incl ude th n tor nne I f the
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S-CCPCH carrying the MBMS contents is transmtted over, a single carrier. 4.

The Dedi caft®d- ) eEHeso PotRERhBESS © For exppple, timing, HIEEEt he UE

s expecte H%& #od B 6n ARhdRE. for regular DPDCH transmi ssions; nulti
WO 2006/ 11%1%% P%SZOOG 015115 18 carrier transm ssions aﬁ be limted to
Y

the Ef¢fficed De@harattenizabbiaankbseoof 4 BarripCpé yu anchor carrier are gener
static in nature, because they do not change dynamically, from frame to frame: Rather,

semi-

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.
[0076] 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 cairier. The original anchor carrier may
then remain an anchor carricr, be converted info a non-anchor carrier, or be dropped.
[0077] When a downlink carrier is added by the nstwork 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 have 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 transceiver may indicate the offsct to the UE on an existing
channel, in order to facilitate synchronization of the UE to the mew carrier. The
transceiver may also signal to the UE on an existing channel the particular scrambling
code used on the new cairier, 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 carriers. 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,
[0078] When the UE 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




[0073] After acquiring the system a UE (e.g., the UE 130) may attenpt
system access using one carrier. The choice of carrier may be limted to a
particular carrier, for exanple, the carrier paired with the anchor carrier
on which the UE acquired the system Alternatively, the UE nmay attenpt to
access the wyawemel®i ng anot her carrier supported by tperds2oodasiidE may
expect reception of the correspondi ng,ZAccess |Indicator Channel ("AlICH")
fromthe carrier used for transm ssiof of the Physi caI Random Access

Channel "PRACH") 007 I nmbodi fot comon
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to anot hejownfit @xaial for aaxﬁ;tﬂtﬂﬁglmh NBgisams Ny bigs tneeded@ni tlhesbri® the UE
to force the UE to acqwre the systemon a different_anchor carrier. The

ori ginal ametegimcsts rudiplernf B-HHIR chamals andie davelsk arfeing andplloediter ¢ ed

into a no be dropped. [0077] When a downlink carrier is
added by Dﬁgﬁﬁ%@\%\or Oﬁrﬁgpmgﬁe the network may notify a UE device within

the cposojof th&Foeubitig now ofi mhki-caeer ddamhslmn Ko slownknk optrstieewhecdatz i er may

have the sa Im n e of & stin arrier.s 0. . the. chor
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offset to the on an existing channel, in order to facilitate

synchr oni zéepsis dtclidee High-Bpeadnh Sharedy ool dehanyele (HY-§R6ER) vERCRAH al so
signal to pHhgHa Pﬂ}s@{ﬂ (ﬁﬁgﬁélértg )9?@ %1' o P OREF f(whﬁ: 44 stﬁ AT HRehat COde used

on the new carrier, tetot UE t hat enewc rier’s scranbling
code is t Imm&mman@sp@m mﬁahﬂufurmgtmﬂ,c&ﬂ]@HdE&KﬁGHeam Enlngcast Aesolidairri er s.

I f the new, channel. | anchor channel, the transceiver sends an

appr opri at &r F@?@F Mh%‘%g o that the UE will switch to the new anchor
carri @ogypon acGHkfallpg N NgigASed Ghgred CE6rittoRr Chdrdié Bire iguded,hBndlpepiCqui I €S
the new carrier (synchronizes to it), the UE can_signal thi’'s event to the

t ranscei vedowigisk caitighp| As regiedshe r’rﬁ@ct@ﬁ@n]aﬁdlﬁﬁﬁ%d Phygest Shgagels, et or WO
2006/ 116104 ,6eld H%%%Gﬁe(g&éf'gusprowde uplink power conirol for the M uplink carriers.

Similarly, A 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-
RNTYT”) 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



19 using an existing channel/field, such as a CQ (channel quality
indicator) field or ACK/NAK field. If the new carrier is an anchor carrier,
the UE switches and canps on this new anchor carrier, receiving its timng,
pagi ng, and other systeminformation through the downlink channels of the
new anchor Whip¢/E6102[ 0079] When an uplink carrier is adBEHUSWOGIEHES t he
network may need to indicate to the bE that the transceiver has

synchroni zed to the new uplink carrier. Thus, a new downlink channel for

transmt t i pgySUGR-AINGH 484 | Viobsiy RRCEeshCH M ord AR SBRAECATRES or MUl ti pl es
of E-H CGH g]énnellé 0 theEl w%d@nlg are defi ned and al?ocat ed to the same UE
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Channel s (% %gg‘g’ @QE%%S‘?@”& ﬁS]Eaﬁapisgpgo ginle B anced
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Absol ute G ant nessages for a nulti-carrier UE wwth Muplink carriers may

be transmi suppert eenngls inchdgision do thopeadrsadrfefiopd s dhossinglorcarrier @stre or di fferent
carri or t nnel on a
parti ?L?Jr down ﬁf?%r%rﬁggerg ﬁ§%@§§mﬁ§g% %aglmnﬁf\‘g ﬁEEITerrpor ary
| denti fi er cditidrs (J@M) e)lclc@ﬁthappbnddcanims hat anomss@istehfpaired) downtiolp cafiet he noti on
of UE, add] t.hi.s I tional di mensional,i taq the king it
possi bl e ttggg ’Eeiiaflﬁ EHIGT W E YIS COEQ‘FJ%Sy%F%W TWBE‘%‘E%E?HEB%EH -carrier
capabi | i tyHIJMSRG@HLEd@Adm%mraageeomemcmﬁa@%m&g 8ddWRNTvAg- 9., one
for each uplink carrier on which the UE is allowed t transmt. For the

Enhanced Adewilink amppizag: caghrs ceiryisy H:-Habey ead aaﬁomﬁ@ri HS-§COtiss atthe
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 charmels 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 (NV-M)
case-is defined when the imposed timing constraint discussed above (common timing
for the downlink carriers) is observed.

[0086] When the number of downlink cairiers is smaller than the number 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 & 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




channel s may be needed, dependi ng, respectively, on whether each UE absol ute
grant WO 2006/ 116102 PCT/ US2006/ 015115 20 applies overall (in the
aggregate) to all the E-DPCHs on all the uplink carriers, or separately to
each uplink carrier's E-DPCH [0083] When the nunber of uplink carriers
equal s t hewawoberéwt downlink carriers (N=M, each of pdeushowenisnk carriers
has an associ ated (paired) uplink carrier, and vice- versa. PHY procedures
for this case (e.g., power control, synchronization, HS-DSCH E-DCH and

rel ated procedur ed no | r fromth I ondi r es in
the singl ebeéjﬁFéjeidgt?”) E'?fﬁ?%s F”f’l& Pﬂ%é@gﬁ pn fhiszuppaited %fglﬂlrggﬁfﬂ?rsf ﬂ%)?%ﬁg?%ﬁ each
downl i nk  sifragnelt, fobatangil)pae bthempUpitd daisictq kigl, dH4B s ubpaitedansllbved on t he

downlink carrier paired, with the particul gr Qﬁgl ink carrier. Thus, the
downl i nk clptripdhis pspmmeteeeasg poth ghanpyels fionthe uplmk sarries 4 A4B GaRmoR be e

downl i nk cafotied 0&&1@?019&% oﬁiﬁﬁﬁ;ﬁgﬁgdtgpﬁn}ﬁm dotkerGRfouBhal mbARR, anthiREEHOr e, i n

this case there may be no need to allocate on the downlink carrier support
channel s ialloagted bir one pomptrosfethe lexistioy dofedlinkeadrrieny.  Foreexampld, shecauppirér case.
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(paired) deidh ipsaifedrwithehe uplbkeaftgrn@gaxownl i nk carriers will serve as
conduits for the supporting (F-)DPCH,_ E- H CI—gE—RGCH E- ACCH (i p case of
A0 Ranne! CiselR D s P S RnEIN b S I L A TSl 88 carryi ng
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exanpl e, support channels for a particular uplink channel can be
present oncellaén gpawibulakUE ab-DEH petiveckbt of ¢doh chmiepmay irendnat touthe Ukkthe hannel .
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carrier support channels in addition to thgose already defined_ for the
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carriers i§ we ned, because, downl i nk, the ti all the
PHY changeswdicgtor,ofhichain treusntitied dretha downlink, isi essentjallyf ant ASK/NAKCh@mebfor SCH of

t he anchor ,cart.ier., .k i m ng, of, the channels in,the (N case i
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carriers is smaller than the nunber of_ uplink
the scrambling code). For example, the additional E-HIGHSs may be offset from each

other by an equal time period.

[6088] The timing of the B-HICH is indirectly related to the timing of the associated (F-
JDPCH. See Tables 1 and 2 above. The timing of the E-RGCH for the serving cell
coincides with the timing of the E-HICH, and therefore is also related to the (F-)DPCH.
The timing of the E-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 transmitied on a single carrier.
Therefore, the (M-N) additional (F-)DPCHs (on top of the N ones corresponding to the
paired carriers) will have a particular timing multiple of 256 chips, which will constitute
an indirect reference for the E-HICH and the B-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 multiples of 256 chips. Therefore, in some embodiments the
additional F-DPCHs are time multiplexed within a set of downlink cartiers. In certain




carriers (N<cM, there are (MN) unpaired uplink carriers. Therefore, (MN)
additional (F-)DPCHs may need to be allocated within the N downli nk
carriers; if absolute grants are transmtted on a per-carrier basis, then
(MN) additional E-AGCHs may also need to be allocated in the N downlink
carriers. MOaO¥E6]102( N<M x2 addi ti onal signatures my WSCRUBNAMG11G2

PCT/ US2006/ 015115 21 be needed for Exkl CHs and E- RGCHs on the unpaired
uplink carriers. In the cell 120B of "Figure 1, for exanple, one of the
UPLInKS Calighfife Iﬁb&mﬂé‘kﬁﬁ skt ARGy dolied @Je'u@wforttﬁ@adaiﬁoﬁab IS
asymetri c case Fe ort c%ann nk carrier 144B cannot be
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on thrjo@bqwnl | NkReaise i BiltipkRing (Mint sHafing Mantet Withifl thé) earip hankeRation er 144A) .
[0087] The (M N) sets of addltlonal channel S&fﬁﬁlﬁl ) DPCH, E-H CH E- RGCH and,
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Ther ef or e, #0 &mn n a particular UE's E-DCH Active Set of each carrier
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ACK/ NAK ¢ hemials|refeesince. 1 [Fae gyiporias dagamiink QWGE%YG%IU%PG%”G%P hpderlon one or
e o (T Bfrof RS ¢ m@feﬂﬂ@e& Blcaltdd iy WoRRITHRERACL e {1 e
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also related to the froma non-serving
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to the Agg]f}r@”gfn%%ﬁgg Med &0 lodk® ACKAACK! dha O LA icR FoP LAY epﬁﬁyzvnot ed,

t he E- ransm on a single carrier. ere ore e (MN)
addi t i onal devaljnRR@iters on t op of the N ones corresponding to the paired
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(N=M), each of the uplink carriers has an associated (paired) downlink carrier, and vice-
versa. PHY procedures for this case (i.e.,, Power Control, synchronization, HS-DSCH,
and B-DCH related procedures) need not differ from corresponding procedures in the
single carrier case. In the cell 125B of Figure 1, for example, each uplink channel that
supports a downlink carrier can be transmitted on the uplink carrier paired with the
particular downlink carrier. Thus, the uplink carrier 146A can support the downlink
carrier 145A, while the uplink camvier 146B can support the downlink carrier 145B.
Therefore, in this case there may be no need to allocate on the uplinks catrier support
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 carriers can serve as conduits for the HS-DCCH and the TPC
commands for the & downlink carriers. In the cell 120B of Figure 1, for example,
uplink support channels 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 o



an indirect reference for the E-H CH and the E-RGCH fromthe serving cell.
Thus, the timng of the support channels in the (MN) case is defined when
the inmposed timng constraint discussed above (conmon timng for the
downlink carriers) is observed. [0089] Note that nultiple F-DPCHs on a given
carrier my"®O¥WiGHFHagonal |y time- nultipl exed within t hBCEHPO@HAHAEl i zat i on
code by using different timng offsetgg for exanple, timng offsets in
mul ti pl es of 256 chips. Therefore, in sone enbodi nents the additional
F- DPCHs ar g10b4t88n Ml dplipk @48 RrdMubPér ciinf&é irP4ddetioanb ithidse GBEddyQlefined forcer tain
WO 2006/ 116102 PCT/ US2006/ 015115 22 alternative enbodi nents, different
channel i zathf singlesdw@isr ease. used for the additi onal F- DPCHs with the timng
be| ng same t t he
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downl i nk ctmiigds well legfo®d] When the nunber of uplink carriers equal s the
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t hi s case {)uapaire®dwenlitBooatdab neeslytwdhroome@rad from, th¢-IBEDSid, radlanethﬂDG-l rel ated
procedures) ne not dlffer fromc rre 01“% ocedu es in the _single
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paired with the I cul ar downrn carrier the uplink carrier 146A
can suppor pnpafred g@wpnm dRr Figure 2, the serving cell for HS-DSCH is considered to be the
same as for E-DCH.
[0098] We now describe several system/method variants that allow a UE (e.g., the UE

130) to send CQI and ACK/NAK information for the unpaired downlink carriers to the
radio network (e.g., to the transceiver 120A) in the (N>M) case.

[0099] In one variant, the HSDPA feedback information (such ACK/NAK and CQI
channels) of the (N-M) unpaired downlink carriers is conveyed to the appropriate
transceiver via (N-M) additional code division multiplexed HS-DPCCHs within the M
uplink carriers. This variant may necessitate some hardware changes at the Node-B
modem,

[00100] The additional code division multiplexed HS-DPCCHs employ additional
channelization codes within a carrier. Note that the single-carrier system defined by the
3GPP specification TS 25.213 specifies the SF 256 channelization codes and the
quadrature phase (depending on the number of DPDCHs) to be used by the single HS-
DPCCH that may be transmitted from a UE. Therefore, this variant employs the
channelization codes and the quadrature phases in addition to those already defined in
the 3GPP specification TS 25.213. Conceptually, the additional HS-DPCCHs need not
differ from the HS-DPCCHs of the paired carriers of the multi-carrier system (such as




carrier 145A, while the uplink carrier 146B can support the downlink carrier
145B. Therefore, in this case there may be no need to allocate on the
uplinks carrier support channels in addition to those already defined for
the single-carrier case. [0093] Simlarly, when the nunber of uplink
carriers exceeds the nunber of downlink carriers (M>N), each of the
downl i nk c¥308¢El6H3s an associ ated (paired) uplink carPCBUS200§8115ai r ed
uplink carriers can serve as conduits,hor the HS-DCCH and the TPC commands
for the N downlink carriers. In the cell 120B of Figure 1, for exanple,
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quality of a third DL camier. In slot 4 (which immediately follows slot 3), the UE
transmits CQI[4] that indicates channel quality of a fourth DL carrier, The sequence is

then repeated. In this way CQI for each of the four downlink carriers is transmitted on
the uplink carrier, albeit with reduced frequency.

[00103] An exemplary process 300 using such method for N DL carriers and 1 UL
carrier at a User Equipment device is illustrated in Figure 3A. At flow point 301, the
UE is ready to begin transmitting CQI data for the N downlink carriers on a single UL
carrier. At step 304, the UE initializes 7, which is a DL carrier counter for the UL
catrier CQL For example,  can be set equal to zero. At step 306, the UE encodes into
the CQI field for a current time slot the value of CQI[I], which is the CQI for the /th DL
carrier. At step 308, the UE transmits during the current slot. At step 310, the UE
increments the I counter. At decision block 312, the UE determines whether CQIs for
each DL carrier have been transmitted during the current cycle. If 7 was set equal to
zeto in the step 304, for example, the UE may determine whether /=N. If CQIs for each
DL carrier 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.




[0099] In one variant, the HSDPA feedback information (such ACK/ NAK and CQ
channels) of the (NNM unpaired downlink carriers is conveyed to the
appropriate transceiver via (NM additional code division nultiplexed
HS-DPCCHs within the M uplink carriers. This variant may necessitate sone
har dwar e chNehYog118102t he Node-B nodem [00100] The addi PEGWNa0gHEELSdi vi si on
mul ti pl exed HS-DPCCHs enpl oy additionals channelization codes within a
carrier. Note that the single-carrier Systemdefined by the 3GPP
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carriers of the multi-carrier system (such,as 2006/ 116102 .
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For exanpl ef (Mg Neey] for eRahplEfTackoRTCHrierosh @ asp ICEAd fac D scdriiesMInpal i nk
carriers substanti al :y!éevenl y. [00102] In another variant, the frequency of
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carrier(s) nsi e case wheh and N=4. ) field on the single
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t he four %\z}%ﬂiink carrier?dtogﬁatima. For exanple, in tine slot 1, the UE
transmts FAiEES ASsigngd fE e L @ifinel quality of a first DL carrier.
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standard.) In slot 2 (which _imediately follows slot_ 1), ,the UE transmts
CQ [2] thatouitipieseddwng thaGRASpld i siegle B grddc dp goqordanss piththe pstiigor 3

(whi ch i medpat el faLLasS) eiord tAR-HE AJENS0HiSe kbt haly gadi cat es
channel quaFll%ty of % t1ﬁ(|%;13 ’DL@Qcarr;der. I'n 5}6{1%4 E%ﬁi ch I?l]r?n%z?at gPy fol | ows
slot 3), t eoluiion tovenfiwi tasgOQK [idipresthain iembodiateets, dirarmselutioualithy G a fourth
DL carrier i:ral-lrsrxlrﬁttgf gylzj v Imsay be reduced to a three-bif value, freeing additional two bits

within the same CQI field. The freed bits can be used to send a delta update for the CQI

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 into 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 is required.

[00107] In a case with (M=1, N=2), for example, a three-bit coarse absolute 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 carrier can be encoded into the three-bit subfield, while a delta update CQI for the
first DL carrier can be encoded into the remaining two-bit subfield. The process can

then be repeated.



then repeated. In this way CQ for each of the four downlink carriers is
transmtted on the uplink carrier, albeit wth reduced frequency. [00103]
An exenpl ary process 300 using such nmethod for N DL carriers and 1 UL
carrier at a User Equipnent device is illustrated in Figure 3A. At flow

poi nt 301, Wh2oo6/UB142s ready to begin transmtting CQ data/usenedizelsN
downlink carriers on a single UL car?ﬁ At step 304 the UE initializes
I, vvhlchlsaDLcarrler counter for e UL carrier . For exanple, | can

be se al t %ufﬁﬁ ld for a
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cycle. If gcowﬁgue@ﬁgﬁbnto zero in the step 304, for exanple, the UE may
det erm ne whet her | =N CQs for each DL _carrier have not been
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t he 100105 en nu Ie UL carriers are _avai I able (but still fewer

t han DL caWﬂS@F%l)On dupiag acﬁ;lsts msrslqt het ey fher GQhAgIdR the Yilgeredertis
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(N2 Nos) cantey ASLp85, IR BResbindiep 1 o8 RryBof e oF ePreibfy T or's,
while the @hQhsridbsi6R a8 acsaébnaamﬁa/slmnﬁpﬁzuﬁed;hel AoNdWE the fbEtidE t hen

performs a process such as the process 300 for each of the UL carriers,

cycling t h?leﬁjg‘h’f fepe3480ike P figléhis qupoded rither thrggdhy “gﬂﬁt‘"@ apeplytp CQUforther j er .

concurr ent 5 eiof R Shopt abBlnda g Plop Tl B IrBROSE R PF

accor danceﬁamumtraﬂsmﬂaadl at tha /L crmigyl tcp3bRrths 063 éarmapondhlg tC@rstiand a

five-bit f ISGeCLI(ljd D[E %grin%i'sn greecs)l?tgnq}:ci ?orI %an%m}!;sio(lleduring a third time slot, which
immediately follows the second time slot. At step 354, the CQI field is encoded with a
three-bit coarse absolute CQI for the second carrier and a two-bit delta update CQI for
the first carrier (note reversal of encoding of the first and second CQls). At step 356,
the CQI field is transmitted on the UL carrier. At step 358, the CQIs corresponding to
the third and fourth DL carriers are obtained for transmission during a fourth time slot,
which immediately follows the second time slot. At step 360, the CQI field is encoded .

. with a three-bit coarse absolute CQI for the fourth carrier and a two-bit delta update

CQI for the third carrier (again, note reversal of encoding of the third and fourth CQls).
At step 362, the CQI field is iransmitted on the UL carrier.

[oor11} The steps 340 through 362 are then repeated for the following time slots, In this
way, the UE sends to the network CQIs for all four DL carriers in the CQI slot of the
single UL carrier.

[00112] In one additional variant, one or more CQIs are encoded into FesdBack
Information (FBI) bits of the UL DPCCH. The FBI bits can carry a coarse CQIL, 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



resolution over the range of interest. In enbodi nents, the resolution of the
CQ transmtted by the UE may be reduced to a three-bit value, freeing
additional two.bits wthin the sane CQ field. The freed bits can be used
to send a delta update for the CQ of another DL carrier. Delta update

I ndi cat es WHelher6ddd by how nuch the CQ has i ncreasedCHUSHe@ISHSed.
Figure 3B illustrates this approach. Izg this Figure, the full five- bit CQ
fireld 330 is transfornmed into a three-bit absolute coarse CQ subfield 330
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within eaclaalﬁggflﬁa 'bgoﬁhﬁ&l fall within the scope of this description.
[001091 According“to yet another variant, herein called "joint coding,"”
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slot. At sﬂ%‘&a@zﬂz at the peyvey seeyd; by fneeeapsid, B Mregesyue GONws
three-bit f I elta
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update CQ for t cond carrier. At ste , freldis transmtted
on the UL reaived €IQL i ths regsivdd QB ates that tpoprdianghowdtlsi dedreased, fhourt h DL
carriers ar})eoc(e)s‘g%lg conﬁl:)onent of the transcelver adjusts the transmitter so that the power is
decreased as indicated by the recelved CQL
[00115]) Recall that in the (N>M) case acknowledgement (ACK/NAK) messages for the
(N-M) excess downlink carriers may also need to be transmitted on the uplink using the
same M carriers that already convey ACK/NAK messages for the first M downlink
carriers. As has already been mentioned, this may be achieved using additional code
division multiplexed HS-DPCCHs, described above in relation to CQIs. The other
methods described above and illustrated in Figures 3A, 3B, and 3C may 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 updater CQL Figure 4A illustrates one
example of such multiplexing. As is shown in this Figure, an existing CQI field 405 is
broken 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.



for transm ssion during a second tinme slot, which imediately follows the
first time slot. At step 348, the CQ field is encoded with a three-bit
coarse absolute CQ for the third carrier and a two-bit delta update CQ
for the fourth carrier. At step 350, the CQ fieldis transmtted on the UL
carrier. At step 352, the CQs corresponding to first and second DL
carriers am® ¥pv/a6eHdd for transm ssion during a third tPEBU8I066015U6i ch

i mredi ately follows the second tine slgf. At step 354, the CQ field is
encoded with a three-bit coarse absolute CQ for the second carrier and a
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two-bit del %w %.1 CQ for the third carrier (again, note reversal of
encodi ng of't ¢408nd fourth CQ's). At step 362, the OQ field is

transmgiigd on he al':'J!ve GAéthodR mayl B8 ddrklindd) eF&I édﬁﬁlp% Qd&ﬂ&ﬂﬂ BdBaEise then
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carrier. %CW one additional variant, one or nore CQs are encoded
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opportunistic _sc in Because i n nman i.cat i ons, ban t neede or
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of data, NMaRnRén 8QEBLE MRSssdtly &4eiues ﬂfeﬁ%@ﬁ@lﬂlﬁz SPhcR B ARk @R ONne
downlink carrier. Consequently, sone or all of the remaining downlink

carriers V\ncpﬂﬂmmgath@%lsﬁw W@B@P&@I oad. In this case, power control
of 1 he[ﬁﬁzﬁ]ema' mI‘agfag?YXf'e Jw%ism acquisition, in one embodiment timing reference for the

newly-added downlink carrier is the same as the timing reference of the anchor carrier

on which the particular UE is camped in the same cell. In some variants, all the
downlink carriers within a cell share the same timing reference. Synchromizing the
different carriers from the same cell with the common timing reference allows omission
of steps 1 and 2 in the system acquisition process described in the 3GPP specification
TS 25214 (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 to 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.



carriers maybe omtted. [00114] In each case, the transceiver may adjust (if
needed) transmtted power of the downlink carrier associated wth the
received CQ in accordance with the received CQ. In other words, if the
received CQ (whether absolute CQ or delta update CQ) indicates that the
power shouM Wés11a2eased, the processi ng conponent of POBUSWNGHSTSI ver
adjusts the transmtter so that the p. r is increased as indicated by the
received CQ; if the received CQ indicates that the power should be

decr qgRgs. the e%;%S'ugﬁ GRERENE rafifolihB Golié qasaﬁ'tﬁ@ 18 toirrfcRe
transmtter so t é %e ecreased as indi cate y the received

CQ . [0018fhirRecelll enabbet ommsmneaf(swﬂvys frers cthe erebsition] peoredure ATRRSIAK)

U7 anon Lt GBI BTN RECICTND L Cro e Aronob Py B o AR AD 0,

ACK/ NAK' s siagedle fdescradiiglerd for &Iemwﬂlﬁl@ﬂwﬂ bhaultiphs o 61761 alAﬂohﬁB:rﬂabzrﬁady been

mentioned, this may be achi eved using additi naI h‘g)lr\“ sjon mul tipl exed
HS- DPCCHs Coatagipnthed st sRoEBFRE i2BrPTtaoP WERBEES descri bed
above a”dvhhahﬁ’%éllaéhﬁféd ﬁﬁnb%ﬁ% and BC may aI so be used for the
ACK/ NAK nessages, 1nclu |ng reducin equency of such nessages for the

downl [0#R3kcar r i &fthe (scﬁmghlm @4 pfﬂnnaewewsien@lfﬁemeﬁ%thetﬁpxambhp@ oadeaif ttkhe  ACK/ NAK

nessages | sg_be mult |nto th t her with
t he coar seu%ﬁa% SRR oF tihgrﬁdg? S?@%gthr%ew?l%ﬂ s %ﬁlg ‘}"o%? exanpl e
of such mMikinppk&komithe ndw chSies NSwh signaltiﬁ‘g maﬁegpﬁrﬁmnahumg b exgmPld Pfi el d 405

I's broken é#a%ﬂree subfields: (1) subfield 410 for a two-bit coarse
absol ute &éP G r, (2) a two-bit coarse absolute CQ subfield 412

Of a'\g bRG car pipgRg ebifdatRn ARE25. P14 4B t) Phaldsiol Pe SERAIOGATEG | NK
K nmessages. WO 2006/ 116102 PCT/ US2006/ 015115 = 28 [001171 O cour se,

t he CcQ ficdIDd- Ba@wajed €piringlsi Firsh Phase andpscontiPhesee Thesq phasestaraillustrated| t ting
the CQ fi, te

one- b|t dgﬁj %pda e‘%:éf}t &%‘%l eﬁéeﬁgﬁw@n Eﬁ%)t;l{)e rg%gd&%%%k{%é%cfi eld 422.
Vari ous orCignsels Qifaniel}EPﬁiabdﬂrelﬁdmcthbcvMé BusPaiceRis A0fs thictcstablidhient each
subfield aIsofaII hi n _t h Jhis ecification. [001181 The
above met ABRESARy a%é”e&:]o?ﬁ)ﬂﬁe rea%o&de g @conﬁ{app%g}'ocggg@ %3\7 |]1‘§1F41)

mul ti pl ex%mﬁ%bﬁlef@é’qul@ﬁ'cydﬁd iRRARAG hahBSH CPrSoediteH 8 thirobidh® BRY be

reused for
racho Imk addltlon/reconﬁguratlon (e.g., adding more cells into a UE’s active set).

[00125] Because synchronization Procedure B does not directly involve the UE, it does
not require changes to support multi-carrier operation. Procedure A, however, may be
modified for multi-carrier operation. For example, step “b” of Procedure A specifies
that the initial transmit power for the DL DPCCH or F-DPCH is set by higher layers in
single-carrier operation. In some embodiments capable of mulii-carrier operation, the
initial transmit power is set to be the same as the current transmit power for one of the
established carriers, thereby simplifying synchronization.

[00126] In some mulii-carrier embodiments, the downlink chip and frame
synchronization described in step “c”

downlink carriers within the cell.

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

is simplified by common timing of the different

systems, {ransmission 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.



[00119] Let us now turn to procedures for systemacquisition. In one

enbodi nent consistent with the invention, the procedure for cold
acquisition of the systemby a UE (e.g., by the UE 130) is the sane as the
cold acquisition procedure described in "Physical |ayer procedures (FDD),"
3GPP specification TS 25.214. In the nmulti-carrier context, however, only a
subset of V@A Xek02carriers (the small est subset bei ngPRTAISHYHBISIBarri er out
of a set of N carriers) need carry thg P-SCH S-SCH and the P-CCPCH to
enable the UE to performthe three-step system acquisition procedure. O
cour §gpizfhe | MNERIIORN ALRER (8dcdMBGBS 3 hililiariet lsiién they POSR fihld &y of each
of the downlink carriers containing the P-SCH S-SCH and the P-CCPCH.

[00120] Tevlfstantiallst theesamer an helglor i Qﬂilgiﬁ carift syperpitseansiehe THtsh ECRef er ence
for the 0 :fdhfﬁ) puC] f erence of
t he anchogg\(%%%rs g&g&eﬂ wé'ﬁg?ﬁ%éﬂa |cu l]j%ﬁl S cgsrrltﬁggné‘%\e%ﬂ%bggne cell.

In sonme vaedwa‘nédschaﬁ:hdl ett%shﬂﬁwdrlraubnﬁ:@mauoars within a cell share the sane

tim'n reference. nchronlzln the different romthe sanme cell
wi t h PHEYc onmo i SeriRimrictardPAtisT Sy5te @@@tﬁﬁﬁ%kﬁg%ﬂi?afﬂﬁﬁﬂ B in the
syst em ac Qi PHOOHRIACHE A8 Tald f8Geri ook Mem3AEPParsee6h Which! theBrigih® 25. 214
(related to the acquisition of the slot and frame timng, as well as the

i dent i fi cAtahewisydn vAMeeds: anbl i ng code group to which the ceI | bel ongs,

thro gacaui laitrx_;oﬁég SENGhE.oni zi ng
domu@&lg' carrlzdréér? I}?[{nulg ?ﬂ SI rrp 8(ﬂinc]]élttlon at Q%e or “ho cost to the
system 1O]H}1ﬁathhreonﬁdﬁoml;rm1dauiermtwhichﬂ¢hmiilmthhsaamglceﬂsfﬂlla&lf& a conmon
timng reference, . Signaling nessage can be, used.to i.ndi.cate tao the UE
(for MP3¢h thei%é{}\‘rﬁ? érsyﬁ@g’bﬁ@ﬁﬁﬁ%‘é‘ﬁﬁe%wﬁﬁgt FrsFeT, FC}’r‘?g e Bay 8§ carri er
shares t hgefriMdddin' ERFANGRYWM tH Bas ARGRAEs ]cﬁﬁrédrﬁér schbddiig. NEWIGAT ri er has
a known tinme offset fromthe anc carrier, nal i nﬁ nessage.can be

used to sicgvaflimest, dewnlipk pad Wﬁ%@@ﬁ@f@rﬁ apthesldB bulfes®ll, & npl i fyi ng

e v ™ Sl by SR B IRy PR 1. Tor
[00122] Fucluddﬁ]errm(é Ths scrhgdmlbletizﬁalveats@ ataﬁh? Icm:tg:lbnt% ;(‘) ibe tca;httolleh éIIQSj?i;N:ﬁ 1) |n nk

S
br ocedur o 1?1 Soeblin 67 28 Tans PRgsto: sreRr Farglh (ot oM o ona
advant age @b mldﬂm Agive el 6fMlle pAticdaSUP deicsle ThE asHRligter 620 map pBgthAat i on of
multiple or even all downlink carriers. Consequently, in certain

embodi mentsshegilingpither pn all avaitahlespwakinkeearriars, @6 waly aike &hpqtiof the available
downlink carriers. Advantageously, the schedoler 620 may schedule downlink

transmissions by considering channel quality and available bandwidth of each of the

 catriers jointly. For example, when signal fading restricts or delays downlink
transmissions on one of the carriers, the scheduler 620 may reduce or even climinate the
UE data scheduled for transmission on that carrier, and increase scheduled data
throughput on other carriers that are not experiencing fading at the same time.

100132] Figure 7 illustrates independent (or individual) downlink carrier scheduling. Tn
this embodiment, the data in a common UE data buffer 710 is split into N parallel
streams by a De-Mux 715. The streams may be of the same size or of different sizes,
depending, for example, on the bandwidth of each of the carriers and on other
parameters. In the sfrict multi-carrier operation, splitting may take place in the
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 carrier buffer is

then schedunled for downlink transmission by a corresponding cartier scheduler. The




within a cell share a common scranbling code. [00123] If the scranbling code
of the new carrier differs fromthe scranbling code of the current anchor
carrier, the radio network can signal the UB which scranbling code is being
used on the new carrier. Such signaling may be perforned using, for exanple,
P- CCPCH wadbaw11&0CCPCH. [ 001241 The 3GPP speci ficati ofCTVES2®/RINS def i nes
two phases for the Synchroni zation DL Dedi cat ed Channel s: First Phase
and Second Phase. These phases are illustrated in Figure 5 TS 25.214
further dgfilinesnidifers¥Nas oRi &alhasa g?&&tgﬂé@ﬁiﬁaﬁs%mm& 78hannel s,

nanely Procedure A and Procedure B. Procedure A is the establishpent
pr ocedur emagbe Wekeled at thePdoder3 cukh anthe stk 425. r T fath gionneachof e ¥&&iure (e. g.,

hard hangdof.f e r eguency i re Fﬁﬂ o] . r&gggure Bis
t he pr oceg\f#eés Pg(r)a}glra |€)m:;‘| 1 Leaaggi% %E‘?erre o%fﬁogﬁ‘t%g% |o% (Ek;e‘%gmﬂ-g addi ng nore
cel | s i nt gagmlifiérs Tetdowalisle tirred OadsafitlerBaealssienagth etthanferate ommériscedure B
does not directly i ve the UE, it does not require changes to support
mul ti-car ??%Fﬂgﬁ‘éha?%% Procedure A, however, nay be nodified for

mul tig@da4iri er RPELAN B8 unfiésto8 AR fhe SRR ‘07 joRkt AHIORRAEMNRerd GG fi es
that ‘the'initial transmt power for the DL DPCCH or F-DPCH is set by higher
| ayers i nschsiuigigesxishonitep of ks neotiana of shict orabti-efren ik mudti-eddbepsrations

mul ti -carg% operation, the initial transmt power is set to be the sane
as the cuff%eRt transmit power for one of the established carriers, thereby
si mpljodigsing sy Rieidt maktizaikaopefaitiia? Glardcteristivyandludet thesear ri er enbodi ments, the
downlink chip and fra sync i i 0 ribed in.step "c",is sinplified
by common t ik ng%?ﬁ GEhds &F’%F@rhgggﬁszcg%\%cpﬁﬁlﬁégaéof iaﬂr%ﬂn%ﬁr? ﬁ'Hl?"FFf’el’%éﬂ .
[00127] Stepsivgd'ulf Procedure A specifies initial UE transm ssion. For
single-carrier systens, transm ssion of DPCCH start at an initial transmt
power, whichis r daja buffey mavti-complaplitis Pdersd et Beds-Br ayers. In certain

mul ti-carri e ' 1 RS L1 ﬁng. b R be set to the
sane | evel 23; tgiei%gg%%lsdgv%@b@l LIaQ:'a %Igg%ﬁl-]le%@ gn&%r ac%l?h\%glﬁ%& ink carrier.
The power coht r olHAR@ZHN s-immpntissions ednast teaané or 3 didkecknt capriethe

synchroni zatiop, procedure, 2006/ 11610 [ US2006/ 015115 00128] The
randdﬂq]g_@c ess E*gg@e% i Byl\slgt?ﬁ,u FOLER rq%gl;%g%ﬁ% 'ﬁ@lﬁﬁﬂloﬁf’égqoﬂe?}g% or
subst ant i alsbyEqliSn&RMBvies 810 shb@h Rrifig RO Bar@afiT | £kadiy RéQRK ERGoNGe the
initial system ‘access is performed on a single carrier and the addition of
carri ers 320 sgrlsgwesgon of hecedNode-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 congrol
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] Multi-cell operational characteristics inciude 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 splif 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 finther illustrates the concept of mmiti-cell operation. In this Figure, a

User Equipment device 910 is also shown during soft handoff. A radio network




dedi cat ed channel establishnent or reconfiguration. [00129] In certain
strict multi-carrier systemenbodi nents, PHY HARQ retransm ssions of

HS- PDSCH data are nmade on a carrier other than the carrier on which the
original transm ssion was nmade. [00130] In certain nulti-cell system
enbodi nent O PYLIEARO r et ransmi ssi ons of E- DPCH dat a aPEI/Naxes/whlly on
carriers for which the cell is the segying cell of the HE. [00131] In

mul ti-carrier system enbodi nents, downlink carrier scheduling my be

per f or ned i ' WebhSratiba idel é BQ NGhRL edul i ng.
In this gh%%%’ie%rg%q ‘,édhgrgvml irr?Eglégﬂlhg?aeg\T %dgtwa%?eﬁagg%hB%EQEa *?’elﬁd,@s%g%@as the UE
buf fer 61®30BsandsiSedsel isiel SBC-a @%ﬁl Hasspdlepignate downlbuly d4te trasytiesdeonser , such
as a mul ti-carfli c c I . d at the
controll erw}tcifeé. ‘{gaf’l?erdtlﬁl%g?g%d P %ﬁé ge(rjwﬁ%eagf%gn ﬁ%ﬁ?@s hﬁ%stgﬁexgéﬁeeglu?c%gélgat a for
all the depsiatioal eaide idistrited s Rigite?, slomBok Hath lis sargdl 6@ ol siten930Ae acti ve

set of the rticul ar, UE device. The schedul er 620 may perfor schedul i ng
o ther on S PUNSNEHHES BT PRioE s BREmsions oy B iua et bOB B F 1Y e

avai | abl e g3gaWRd $id TRE HiES Jesi AR MaAGRANRIsYond 4} SFREHY bATeOROmMRY schedul e
downlink transm ssions by considering channel quality and avail abl e

bandwi dt h sg¢ 988Bh Tfe davanlink gvetheadstrgnsimigsiops, Whieh eseadgsismatedivath dasherhl f adi ng
Ciiot ) AR o . h
Cohedut or 5008 HeefoNdh ol hech EREH0° 28 B o Pl losloNE B B Bt o "°

t ransm ssiexample, ddaadl ioformbtkin, uplind poser easel, EsHIT| aad BIRGEH. t hr oughput on
other carriers that are not .experienci.ng fadi at, the, same. tine. . [00132]
i gur@OHAY | o ke s an AR o G A R o oS DR Py i
schedul i nGpig| Msclédiies sBMBOSH B stepd) EndlAb@sibily fha§ BB BEfdmel A skpafder 710 is
split into N parallel streans 21‘{ a De-Mux 715. The streans may be of the
same si ze emefs igicorandion ofii paalleldesyechaeneysly oo synsheomprdy, v g piprbnghndwi dt h
of each of Ler tyl

il - car e SEOARRLD. AedPpd bt AR B bDskpEulidebfonate (o o
t he cont r glelformeilio tiof safmie gutee inlyhioh thinddstréptive diets Fhefn .cgcept whedelkepliitiye 125) .

In the nulti-cgll .operation, litti may take place, in the controller.
[ 00133] and?h]rﬁﬁcafq% ‘%ﬁ edl‘}%fﬁgsiﬂ?@a n T’e‘amiei’fgo Oﬁnln?’ﬁﬁp{]}( dﬁ?ﬁ‘?ueéarri er
buffer corurpeReReindfeledy fGirftd KR ERIIonSS reqiR& IS Gt¥IdikaH i er

buffers are designated with reference nunerals 720-1 through 720-N. The

data i n edeperisgevwidudhe duientien, Whiles seme steps Hbai besisenefl bepnf epecifiosltt i nk

Lransim oo | fiBieadni0ld EIRAIIb Roctty 1RsomE UEBlRents t o000 Rk 1R 02

PCT/ US2006,
invention.

[00142] Those of skill in the art would understand that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

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

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



carrier schedulers, which are designated by reference nunerals 725-1 through
725-N, may be located at the Node-B, such as the site 125. The data from
each of the carrier buffers 720 is then transmtted on its carrier by a
correspondi ng downlink carrier transmtter. The downlink carrier

transm tt &¥&2M6/el6tesi gnated with reference nuneral s 7BOTAUSZHG/OBER 730- N
[00134] It should be understood that {;he notions of joint and i ndependent
carrier scheduling exist on top of thhe notions of strict nulti-carrier and
mul ti-cell operation nodes. [001351 Strict nulti-carrier operational
characteristics include these: 1. One cell is serving HS-DSCH and E-DCH for
al | carri ébsnsdgpdvededhdyg genegilyein tolns 2f Wsir fudetienabiys f Whethert Fuckarri er

split is performed at Node-B. .3..Node- n kndi: .SIHQ! i er schedul i ng
or joint Eﬁ‘?&i’”@ﬁ%’slé Hgﬁlﬁﬂeﬂtﬁ‘.?as hffd"iﬁ‘fy&?zé"@@% ’roerf%tarrnlgﬁlg{rhgéy on%&%%%ﬁ(ﬁse the sane
or a diff esiBire afchil€tipon| t8O B3 Buliri PplicatiOn bt Edvin donbttidits atesed e tleoncept  of
strict multi-carrier operat]on. i evi.ce 810 i s shown

I Here, a %e qugj phent Hgl
during sopverpihayitam. Skilled artisansandipiorelept ‘iEqéFn @2%‘?‘3’(9 FEI VB at i on of
three Nod%;%% ﬂrteﬁ%ﬁ%ﬁglggﬁﬁﬁéﬁoﬁ, sudlORes1 Bn &t itRnEREBiond Bbuld\NastayB site

830C. Sol i I nes ate nulti-carrier data transm ssions fromthe
Sit e 830Bjntevhickeel ad asiréa 4 dapetur8 HOm thnebod8solhd preisgrianventyyrer head transmi ssi ons

from sites, 830A and,830C, res i yely. . The er.d I §Si ons may

car rylmilg‘ﬁt rol Thf'ErEt i(ill(])‘f?%a‘fvc?r k@&?ﬁﬁ%ﬁ"@?&up ‘lilﬁﬁs’ p%&e?lp%gtéég%@ CH, and

E- RGCH. | Qodrebonvasth the bhbdddhents ts€loscddesein by dlsi ihiptenentedamperfndgdhe  UE 810

to power down, for exanple, in order. to.reduce inte &f ence in their

associ at edVidee tzspgral PUHLSF7 RIOREHFL; -ac@Eltalo%@agth‘Eﬁ?%ﬂorc(ﬁ e FRRUERHAD | nel ude

the foll ownes. Di ' EotheH for
‘Qfé&ﬂic_ Hté;gfrz%@ @ﬁcﬁ@éﬂ%ﬁ%‘g‘aﬂ)’ﬁa@ ﬁr@ﬁaﬁﬁfaﬁlg%&?}eﬁi‘%@?@@do

different carrier support Yy a given UE [ ) er data buffer
nul ti - car pregrarsiphble logicpdefics, ndiscrete gate aefi GranwstololeSiGofisestel dardviafe ¢ he

Node- B cont ai ns re_than one. servi cel 0 i 3 .14 0nal split
may be p&PFPBYHED: St a{%gorﬁglﬂ%-oﬁ. tﬁfrﬁgg%?lkd F\%éeer- cglg r@%ﬁé’ﬂ%ﬁ%@’éﬁven UE
Wi thin theegai Mkeneadlhinglose frotesid ntly beleniciipaeedior; botiaitsaHehetivE tie ser vi ng
cell; if this set is_greater than _one, indivi de@I or Aoi Et carrLfr
schedul i n@’rc??ﬁﬁo’_bémp}’ep? cﬂnbfe‘a’.n_"‘f@@l@lﬂoﬁsﬂﬁr _€°’§ch Pt TTOGORIRNELy 9 8% he
concept  OfmiThink! - R8hlocORGT flah Ulo b iaplefefied Ws€a cBmbination 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 configuration.

[00145] The steps of a method or algorithm described in commection 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. Altematively, the processor and the storage
medium tnay 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




User Equi pnent device 910 is al so shown during soft handoff. A radio network
WO 2006/ 116102 PCT/ US2006/ 015115 32 controller 920 controls operation of
three Node-B sites: Node-B site 930A, Node-B site 930B, and Node-B site
930C. Solid lines 940 designate downlink data transm ssions, while dashed
lines 950 WOYWA6W2over head transni ssions. Note that iPCEHHRMILEES cel |
operational node illustrated in Figurg 9, dowlink data is served from both
site 930A and 930B: solid |ines 940A déesignhate data transm ssions on two

carriers i amding séég?e]??f 183 Mvenfdtd sl fhelgrentid Pt SE dpRhRadsiPbabe

transm ssi onS on a erent carrier Tfromthe site 930B. The downli nk

over head fimdisd rip Sb¢ sabodigsntshshema kpseingbuit 8dovpe Rewsdsdethe Widesb$caB0, are
sent from_gl ) j . i.ssions may carry, for
exanpl e, Sgll%%srt%‘ﬁ%?tﬁf%érﬁnrgﬁpg%%“ﬁé | %%‘%‘%%Ef?‘%%‘*g%‘??% " E-H CH, and E- RGCH,

[ 00141] Al though steps and deci sions of various nethods have been descri bed
serially i i ﬂk@ﬁ&gf e, sone of these steps and deci sions nay be
perforned‘g93§£%§9 g%ents in conjunction or in parallel,
asynchronously or synchronously, in a pipelined manner, or otherw se. There
is no particular requirement that the steps and decisions be performed in
the sanme order in which this description |ists them except where explicitly
so indicated, otherwi se made 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 sonme steps that have not
been specifically illustrated nay be desirable or necessary in sone
enbodi ments in accordance with the invention. [00142] Those of skill in the
art woul d understand that information and signals may be represented using
any of a variety of different technol ogi es and techni ques. For exanple,
data, instructions, commands, information, signals, bits, synbols, and chips
that may be referenced throughout the above description nay be represented
by voltages, currents, electromagnetic waves, nagnetic fields or particles,
optical fields or particles, or any conbination thereof. [00143] Those of
skill would further appreciate that the various illustrative | ogi cal
bl ocks, nodules, circuits, and algorithm steps described in connection with
the enbodinments disclosed herein may be inplenented as el ectroni c hardware,
conmputer software, or conbinations of both. To show clearly this
i nterchangeability of hardware and software, various illustrative
conponents, bl ocks, nodules, circuits, and steps have




WD 2006/ 116102 PCT/ US20061015115 33 Cbeen descri bed above generally in
terns of their functionality. Wether such functionality is inplenented as
har dwar e, software, or conbination of hardware and software depends upon
the particular application and design constraints inposed on the overal
system Skilled artisans may inplenent the described functionality in
varying ways for each particul ar appldscati on, but such inplenentation
deci sions should not be interpreted as causing a departure fromthe scope
of the present invention. [00144] Tigg s ous illustrative |ogical blocks,
nmodul es, and circuits described in connection with the enbodi nents

di scl osed her ei f meslyodd apaysHagne bewcirappcober Flskord 2 Wiioneaveknteanctind pose
processor, ﬁH gital signal processor (DSP), an application specific

i nt egrated “Cir Caik (ASIC), a field progranmmabl e gate array (FPGA) or other
progr ammabl e | ogaremétang et leash emer ddvenlipdt echer dardersweh dnll I36HHPCReldissciet e

har dwar e nents, or any conbi nation thereof designed to performthe
functions ﬁﬁg@$3bé herei n. A general purpose processor may be a

i croprocessor, yiidhitlife 5iN8astbh&ARR Nk Gonlalghor REPEEHER haRY 3GBP RBMase
conventional processor, controller, mcrocontroller, or state machine. A
pr ocessor ﬁ%ycaaabshiyb@aa Rish epe NeBwmidingaatc dnnsh pag idownbiek dmtphqrgcaldetw ces,
e.g., a conhinat.ion of a. Cr.0

mi cr opr ocegst fr%gpm%ﬁlen%er W d?ﬁfé S%c?%agr% e ??Baés[n %(E: g%%]% gnch Wlaé “a DSP core,
or any other such conflguratlon [00145] The steps of a nethod or algorithm
described in connection with the enbodinents disclosed herein may be

enbodi ed dj rect in.h ul xecute

pr ocessor, 5 i %fnggﬁglﬁmﬁl%ﬁ 6Wh%ﬁ%q%émpk ﬁc%?%‘ e% ﬂh?%gop&mn Pesi de in
RAM nenor Ydoef; hesdarireEhshrorReMoneinmy chaldtROMCEenOry, EEPROM nenory,

regi sters, hard disk, a renovable disk, a CO-ROM or any other form of

storage nedium known in the art. An exenplary storage nediumis coupled to
t he processor. hrﬁaﬂﬂaa of Bﬁm?rloc@ﬁ&% tiag 188 %nk AL QLARL hHaddh8MbariBd Wi te
i nformation e storage nmedi um the alternative, the storage nedi um
may be i ntémgs abt Qauytal@mepy@@emsmrcon’ﬁhbﬂmswka@@mel ECPRE)st orage nedi um may
reside in an ASIC. The ASIC may reside in a user equi pnent devi ce.

Al ternatively, the processor and the storage nedium may reside as discrete
conponent s4j N arkS@EhOE WE RRBAL d@Hisi@. thé @0k48 |ond MewRlEY hewandies eddipt | on of
the di scl osed embodi ments_is_provided to enabl e an erson skilled in the

art to nmak@oesRolEEYEhEcphRdeseRemmey Sepirelf hygsplicBunehisdr ePER-i ons to

5. The method of claim 1 , wherein the at least one downlink non-anchor carrier

does not carry a Physical Random Access Channel (PRACH).

6. The method of claim 1 , wherein the at least one downlink non-enchor carrier

does not carry a paging channel.

7. The method of claim | , wherein the base transceiver station does not transmit -
downlink anchor carriers in addition to the at Ieast one downlink anchor carrier, and the

at least one downlink anchor carrier consists of a single downlink anchor carrier.

8. The method of claim 1 , further compriging:
synchronizing all downlink carriers transmitied by the base transceiver statjon to

a single time reference.




t hese enbodiments will be readily apparent to those skilled in the art, and
the generic principles defined herein may be applied to other enbodi nents
wi t hout departing from WO 2006/ 116102 PCT/ US2006/ 015115 34 the spirit or
scope of the invention. Thus, the present invention is not intended to be
limted to the enbodi nents shown herein, but is to be accorded the w dest
scope consistent with the principles d novel features disclosed herein.
MHAT IS CLAIMED IS: 35 CLAIMS 1. A nethod of operating a base transceiver
station in @ radienehwbifclaiinhe, frefhiogbmpesingr i si ng: transmtting at | east

one downl i nk anchor, carrier with full 3GPP Rel ease, 99 . capabi ljty: and
transmitting at TRENPTIBRE FABFHE WW?]WQIW_ 4%‘5‘?@%@%%%?%%%3’ 3GPP
Rel ease _99£aRalickivbdstaloiS oSiR s Bie thidRBREdr Baigd. | east one down i nk
non-anchor carrier overlapping intinme with the step of transmtting at

| east one downl i nk anchor carrier. 2. The nethod of claim| wherein the at

i mng chanfbl (Seigioutt Soaling Finbts T ERAR stftn ST AVIE SERAR °F

downl i nk no - carrier does not carry a Primary Common Contr ol

Physi cal channel (P-CCPCH). 4. The nethod of claim]l| , wherein the at |east
one downl i nk nonT&SEHEES hlepitope dﬂ%@%@%‘;hera‘?weraw@éééﬁﬁétogﬂ@rﬁ%ﬂn%ont rol
Physi cal ch el (S-CCPCH). 5. The nethod of claiml , wherein the at | east
one downl i nk. non-anchor carrier does not carry a Physical Random Access
Channel (PRACH). 6. The method of claiml , wherein the at |east one

downl i nk non- andHermisting stdeast ersedovmbink se-prehar gadeibatdeann@icarry thefiie et hod

of claiml i h r I tiQn ) ] L :
downl i nk an%oﬁagﬁtﬁ%gl!}#flgelf ?1%3%‘%2&33" @%ﬁ%@eﬁ%ﬁtd@e%@ﬁ%%%oﬁn&%%%c hor
carrier, anavetllgpingin Hneawith dreigofmbrmkdttagehbastvas doenliomsheatesrrof. a si ngl e

downl i nk anchor carrier. S. The nethod of claiml , further conprising:
synchroni zing all downlink carriers transmtted by the base transceiver

station to 112 sif@lBethddBf SIBHENERERein the first common channel is a synchronization
timing channel (SCH).

12 The method of claim 10, wherein the first common channel is a Primary
Common Control Physical channel (P-CCPCH).

13.  The method of claim 10, wherein the first common channel is a2 Secondary
Common Control Physical chanuel (S-CCPCH).

14.  The method of claim 10, wherein the first common channel is a Physical
Random Access Channel (PRACH).

15.  The method of claim 10, wherein the first common channel is a paging channel.

16. A base transceiver station in a radio network, the base transceiver station
conprising:

a receiver for receiving data from user equipment devices on at least one uplink
carrier; and

a transmitter for fransmitting data to user equipment devices on a plurality of
downlink carriers, the transmitter being configured to transmit at least one downlink

anchor carrier with full 3GPP Release 99 capability, and transmit at least one downlink



36 9. The nethod of claim11 further conprising: synchronizing to a single
time reference all downlink carriers transmtted by all base transceiver
stations of site of the base transceiver station. 10. A nethod of operating
a base transceiver station in a radio network, the nmethod conprising:
transmtting at | east one downlink anchor carrier with a first ‘conmon
channel; and transmtting at | east ope downl i nk non-anchor carrier that
does not carry the first common channhel, the step of transmitting at |east
one downl i - i i hR:. L : f
ransm tt1 R At oape R RENE GRYRELRBO i, oot BERRSERS® | i m
10 , wher eione thenliik stchooeamer okdappidg indinge sythdhnonisgiats ofthe &i kisignehannel
(SCH). 12. The,.nethod of claim 10 wherein the first common channel is a
Primary FPSPOPiRALYcal channel (P-CCPCH). 13. The nethod of claim
10, wherein the first common channel is a Secondary Conmon Control Physi cal
channel (S-CCPCH). 14. The nethod of claim 10, wherein the first common
channel is1a Ph{ise bade traRsqviisnstaticesteldaion sheeprhep) least one fpunlnk 8d of

claim 10, wherein.the first coimqn channel .is i channel. 16. A base
t ranscei verS1AEBH %S&O“f%&ﬁyc? S%&W??ﬁlo?ﬁglﬁ%h%u@%@%%i ver station
conprising: a receiver for receiving data fromuser equi pnent devices on at

| east one uglink carrier; and a transmtter for transmtti n&ld ta to user

equi prent  dévi cdbe bpsedrapperivr sjione! clawe, MhrreEsite 2bleast opf SOVPUNSIT ¢ er
bei ng confi - fngraat BB | PysicanGhghiel gROCTPEHW th ful |
3GPP Rel easag%gg%ﬁ&g%%c{e?%gg%a ndP tlngr?agi?r?‘lt élt Ieas?llfygir?e downel ;a?]—k 37 )
non-anchor carrier with partial 3GPP Rel ease 99 capability, transm ssions of
the at |east one downlink anchor carrier overlapping in tine with

transm ssions of the at |east one downlink non-anchor carrier. 17. The base
t ranscei ved9st afhehasefragjcgiver stetiongeniaiinnl 6 waerain the alsleass wae dovwmrlinkionnon-

anchor carriger does note Gaf thrf SEOERARY EFMHOR EdnioD PrsiAR"Sland PG -
CCPCH).

20.  The base transceiver station of claim |6, wherein the at least one downlink non-

anchor carrier does not carry a Physical Random Access Channel (PRACH).

21.  The base transceiver station of claim 16, wherein the at least one downlink non-

_anchor carrier does not cairy a paging channel.

22. A base transceiver station in a radio network, the base transceiver station
comprising:

a receiver for receiving data from user equipment devices on at least one uplink
carrier; and

a transmitter for transmitting data to user equipment devices on a plurality of
downlink carriers, the transmitter being configured to transmit at least one downlink
anchor carrier with a first common channel, and transmit at least one downlink non-
anchor carrier that does not carry the first conumon channel, transmissions of the at least
one downlink anchor carrier overlapping in time with transmissions of the at least one

downlink non-anchor carrier.




18. The base transceiver station of claim 16, wherein the at |east one
downl i nk. non- anchor carrier does not carry a Primary Common Contr ol

Physi cal channel (P-CCPCH). 19. The base transceiver station of claiml16,
wherein the at | east one downlink non- anchor carrier does not carry a
Secondary Common Control Physical channel (S- CCPCH). 20. The base
transcei ver station of claim 16, whereipn the at | east one downlink non-
anchor carrier does not carry a Physical Random Access Channel (PRACH). 21.
The base trﬁpscﬂﬁ%oébﬁ%e i faﬁs@h%&gyer%ﬁ'h?aﬁ&ﬁ gEtVJO?%Sﬂtle ﬁ@@xo@omm i nk
non- anchor carrier does not carry a pagi ng channel. 07 R Base transcei ver
station incampaghg network, the base transceiver station conprising: a

recei ver for receivi. d ro ser equi.pment devices on at .| east one

upl i nk carrierP3§WHR%893%%§%W?$%#3?%PI%?%%§WEVi'ﬁb“ﬁ%?%?@%mﬁ§er_equipnent
devi ces on a pl WaalvideVa afst stiaubile €RF Edusient WBACS, (B Sibd: lsloRhl RAIVigy
configured to transm't at |east one downlink —anchor carrier with a first
conmon charthebase sntsceivansiaiian et the aser aqripmgiwavicsihan epduited drdip néliratker t hat
does not carry the.fi.rst h , NSIf SS| o} ast one
doun! i nk anetigr S Pe JG8F RABEeREr MRS vhofn MM Bpe dopl BporkfE°

| east one @Rl i nk non-anchor carrier. 38 23. A nethod of operating a base

transcei ver station in a radi o _network, the method conprising: transmtting

a first downli nieBFERBE ﬂc%ﬁCPF‘gFlOW ﬁl@l@rr@m%dw%ﬂlecﬁfgﬁwmr%%@ﬁ ing a |
first signale &téfg@t?anblfﬁﬁ:{m WisBOBRR oW ENICAchd G et g%rla?g&%% 1ifRtifhBg  the
base transcelver station that the user equi pnment devi as acquired radio
network  syssdperfittucsmitting fthet st devsdinkradoe eittier ast at i on bel ongs using the
first downlink anchor <carrier; transmtting a second downlink anchor
carrier with the first common channel, the step of transmtting the second
downl i nk anchor 2B&riereying s fighsieny. pedingre e B cABIPIMEPRPEHIC 2 BUREHI tti ng
the first domilidksaBadleniPhbigii: A0%sBf LalinhaENd%o! Rl L cadignal
sending to the user equi phent vice a secon signal, the seconé Sl gha
noti fyi ng thiavouseystegrusipntbatecded loenlin saacyuicaeiet.he radi o network system
usi ng the second downlink anchor carrier.

24.  The method of claim 23, further comprising:
synchronizing the first and second downlink anchor carriers to the same timing

reference.

25.  Themethod of claim 23, further comprising:
after receiving the first signal, sending the user equipment device a third signal
notifying the user equipment device of timing offset of the second downlink anchor

carrier with respect to the first downlink anchor carrier.

26.  Themethod of claim 23, further conprising:
after receiving the first signal, sending the user equipment device a third signal
notifying the user equipment device of scrambling code of the second downlink anchor

carrier.

27.  The method of claim 23, wherein the first and second downlink anchor carriers

use the same scrambling cods.



24. The nethod of claim 23, further conprising: synchronizing the first and
second downl i nk anchor carriers to the same timng reference. 25. The

met hod of claim 23, further conprising: after receiving the first signal,
sendi ng the user equi pnment device a third signal notifying the user

equi pnrent device of timng offset of the second downlink anchor carrier
wWth respect to the first downlink ancfaor carrier. 26. The nethod of claim
23, further conprising: after receiving the first signal, sending the user

equi prrent vice.a third_.sjgn tifying the user equi pnent device of
scranblingngde 3?“Fﬂ?d§£8%ﬂﬂahﬁmﬂﬁ?ﬁfﬂﬁ %ﬂ%r carrier. 27. The method of
clai m 23, wher eiget Reeifing Sie MROsigRLOoRAdde WY iseKeqnahal dedics halisd sigsg t he

same scranbling code. 39 28. The nethod of claim 27, farther conpri sing:
after receilefifgng He e guipgneh device el thsgcramblins epdeghihsrssanddapdaska third

signal - not g diSEloCI AR X &S Al ARG LAl Dghrgode of the

second downl anc carrier 1s the“sane as e scranbling code of the
first downlink anchor carrier. 29. A base transceiver station in a radio
net wor k, t base .transceiver stati.on onpri si.ng: receiver for receivin
ot at rom Ber - dn ARG SBEObIN d 7 SnSE RS i Ik Mpeh e
transnitteQmﬁ@HQhéansnitting data to user equipnent devices on a plurality
of downlink Carrrers; and a processor controlling the transmtter and the
recei ver, wher eiaretdieer fioroeessgng dits froar veengadpment dovit¢sguy & ledseoneruphiski t t er
and the recejver to transmt a first downlink anchor carrier with a first
common chanfiel* to receive a first signal froma first user equi pnent
device, the firstuygisgital fom@idshyiing duaeo haseedulianse deviess @t aphemityhdt the
first user equipnent, device has acquired radio network systemto which the
base transc®pdpk saEesodbel ongs using the first downlink anchor carrier,
to transmt a second downlink anchor carrier with the first conmon channel,

and a processor controlling the transmitter and the receiver, wherein the processor is

arranged to configure the transmitter and the receiver

fo transmit a first downlink anchor carrier with a first common channel,

to receive a first signal from a first user equipment device, the first signal
notifying the base transceiver station that the first user equipment device has
acquired radio network system to which the base transceiver station belongs
using the first downlink anchor carrier,

to transmit a second downlink anchor carrier with the first common
channel, and

after receipt of the first signal, to send to the first user equipment device
a second signal, the second signal notifying the first user equipment device to

acquire the radio network system using the second downlink anchor carrier.

30.  The base ftransceiver station of claim 29, wherein the processor is further
arranged to configure the transmitter to synchronize the first and second downlink

anchor carriers to the same timing reference.

31. The base transceiver station of claim 29, wherein the processor.is further
arranged to configure the transmitter to send to the first user equipment device a third
signal notifying the first user equipment device of timing offset of the second downlink
anchor carrier with respect to the first downlink anchor carrier, after receipt of the first

signal.




after receipt of the first signal, to send to the first user equi pnment
device a second signal, the second signal notifying the first user

equi pnent device to acquire the radio network system using the second
downl i nk anchor carrier. 30. The base transceiver station of claim 29,
wherein the processor is further arranged to configure the transmtter to
synchroni ze the first and second downljynk anchor carriers to the sane
timng reference. 31. The base transceliver station of claim?29, wherein the

processor. 4j,s fuyrther . arranged,to cqnfigure the transmtter to nd to the
P Per veer Boui iknion dBk T ihPa RTwRn 5, SRR 7 Brasefr if SERF

equi pent  demhgd t0fcohfi filre gheofrirBaittedfio bdid t5 EDAG: denhhipkentadwwhera ader with
respect to the first downlink anchor carrier, after receipt of the first
signal . 40 sigggl nopgng thesuser gedpasi sevise gt poRmmeqods ff S seqpns, dovilinge

processor'Q&d&ﬂggggﬂagggkgggggy%ingﬂ%ﬁgure the transmtter to send to the

first user equl pnent device Ignal notifying the user equi pnent
devi ce of scranbling code of the second downlink anchor carrier, after
recei pt of i

he first signal.. 33.. The .base transceiver station of claim 29,
Wher el n e r 90° DiEE SHOGHEF: QAR PRRRr G i Gesiioee e ael
scranmbl i ng e cardidrs ubb &1cR@FR sbih@pBeLdoer station of claim 33, wherein the
processor is further arranged to configure the transmtter to send to the

first user equipnment device a third signal notifying the first user

equi prent Vi C t .t ) |,.i f econ wnl: | nchor
carrier i sdﬁhe ?z]ilfgreh@agg %@C%‘é@?ﬁ%ﬁoﬁg‘)&c@gﬁé%éf R{}%{ae%%i% esgrod%\%ﬁ i%&@al%éhor
carrier, afd@ngsdaseaoufinge tierddsmstier 36 gmdlto tRbfirsbusveehdpmedt dpReatthitg a user
equi pnent device in a radio network, the nethqQd conprising: receiving from
a base trarfé®é) VIHYIEEdRg G5t Bier epRIPPEHIGS VIR R e satembding codnef thagwiont nk
anchor carrier with full 3GP Rel ease 99 capability; and receiving from
the base t aabes BRshoagiT o ihgsaing 4% the spramibughtadaior Hsnimandarenink aPshosr wi t h

partial 3GR %Fkﬁéﬁﬁmgﬁﬁgﬁﬂﬁﬁﬁﬂﬁéﬁ&at the same time as receiving the at

| east one dowilink anchor carrier. 36. A wreless user equi pment device for
comuni cating with a base transceiver station of a radio network, the

wireless usgr equl piERty 38UhGS ORI Shngi BvibESEh Yo 08k, the mefhod
comprising:
receiving from a base transceiver station of the radio network at least one
downlink anchor carrier with full 3GPP Release 99 capability; and
receiving from the base transceiver station at least one downlink non-anchor
carrier with partial 3GPP Release 99 capability at the same time as receiving the at least

one downlink anchor carrier.

36. A wireless user equipment device for .communicating with a base fransceiver
station of a radio network, the wireless user equipment device comprising:
areceiver; and
a processing circuit;
wherein the processing circuit is arranged to
configure the receiver to receive from a base transceiver station at least
one downlink anchor carrier with full 3GPP Release 99 capability,
acquire radio network system using the at least one downlink carrier, and
configure the receiver to receive from the base transceiver station at least
one downlink non-anchor carrier with partial 3GPP Release 99 capability at the

same tinme as receiving the at least one downlink anchor carriet.



a processing circuit; wherein the processing circuit is arranged to
configure the receiver to receive froma base transceiver station at |east
one downl i nk anchor carrier with full 3GPP Rel ease 99 capability, acquire
radi o network systemusing the at | east one downlink carrier, and configure
the receiver to receive fromthe base transceiver station at |east one
downl i nk non-anchor carrier with partigl 3GPP Rel ease 99 capability at the
sanme tinme as receiving the at | east one downlink anchor carrier. 41 37. A

met hod of oper aty fgyag P BorE PURR baEHbR ol Be f & RO nORIMO o mbild et hod

conpri sing:”"'feceilVving elver station of the radi o network
at | east onempdamml i nk anchor carrier with a first conmon channel ; acquiring

radio network system using the at |east ope d | i nk ancho rrier;. and
recei vi ng payloéﬁeﬁgﬁéﬁ8ﬁlﬁﬂ”§% “%W@’ﬁ%&ﬁ19ﬁw%ﬁ6 }%ﬁﬁﬁ% Léﬁ??ﬁ "% hat does
not carry dogliit ichoCRm@RviehaARetomhdiechshep of receiving payl oad data
overlapping intime wth the step of receiving at |east one_ downlink anchor

carrier. 38. A wqualinsedigseatwedusyplemnsingdhe ellepy one sk aRshal cHeh a radio
network, th wi rel ess user equi pnment device conprising: a receiver; and a
processing Circuit; wherein the processing circuit is arranged to configure

the receiver torget@igiiyldadat dnas Gabtroas doehNe negt @ichancandertthve doesadit o
network at | east one downlink anchor carrier with g i rst conmon channel

acqui re radrBY fe et senapen ekanush Hy stmetatce] dsray T ARP i Ehigpe
carr' er. angafAntiObf folipfielPRALVAE dbAuRGEINEcRRY O0ad data on at ] east one

downl i nk non-anchor carri oes not carry the first comon channel at
the sane time as receiving the at |east one downlink anchor carrier. 39. A
met hod of operating a base transceiver station in a radi o _network, the
met hod compri sifnyirclessausshPqUimgt slevice & commmicatns ek crradigrpeterrtionben a

first commp.ghapne leéluipment device comprising:

a receiver; and
a processing circuit; -
wherein the processing circuit is arranged to
configure the receiver to receive from a base transceiver station of the
radio network at least one downlink anchor carrier with a first common chamnel,
acquire radio network system using the at least one downlink anchor
carrier, and
configure the receiver to receive payload data on at least one downlink
non-anchor carrier that does not carry the first common channel at the same time

as receiving the at least one downlink anchor carrier.

39. A method of operating a base transceiver station in a radio network, the method
cOmprising:

transmitting a first downlink anchor carrier with a first common channel;

transmitting a second downlink carrier;

receiving a first signal from a user equipment device, the first signal indicating
that the user equipment device has acquired radio network system using the first
downlink anchor carrier; and

after receiving the first signal, transmitting a second signal, the second signal

commanding the user equipment device to receive the second downlink carrier.




transmtting a second downlink carrier; receiving a first signal froma user
equi pnent device, the first signal indicating that the user equi pnent

devi ce has acquired radi o network systemusing the first downlink anchor
carrier; and after receiving the first signal, transmtting a second signal,
t he second signal conmmandi ng the user equi pnment device to receive the
second downlink carrier. 42 40. The thod of claim 39, further conprising:
after transmtting the second signal, Teceiving a third signal fromthe user
equi pnent Vi C th hirnd signal, indicating that the user equi pnent device
i s ready tgg'regg?ﬁg%ﬂ%?gﬂﬂg}ﬁg%Fﬂgﬂg%%%ﬁﬂﬁﬁomnlink carrier; and after

receiving the thkdrdrsbanahg the anemitddng keitibg Lgeld eiguilpfrent thdewece dat a
on the second downlink carrier. 41, A base transceiver station in a radio
network, tBEUpESE deyighdeethidsigebindisatinghathe 459 gauigmertcdiirers 188 fecei vi ng
dat a fro”]H%%Hegﬁﬁhﬁﬂgﬁks@&%ﬁ%ﬁ%@fﬂk&&ﬁ@sﬁltter for transmtting data to
user equi pnent devices on a pIura}lty of” "downlink carriers; and a processor
for controllingafidieccente the thigndedal drahsnaitisugito therusenvduaipmiant titvece goaessor i s
arranged ;ﬁtconfi%ure.the transmtter to transmt a first downlink anchor
carrier e P WPLRGSARH: channel and a second downlink carrier, to
configure the receiver to receive a first signal froma first user

equi pnent device, the first signal indicating that the first user equi pnent
devi ce hadlacqdi bed tramdéedvenestationkins ¢ sedim netverdy, e bser SEnsgeiRel FAkoranchor
carrier, a@%n&%mgonfigure the transmtter to transmt, after receipt of the
first signal, a %econd si gnal , the second signal conmanding the first user

equi prent devi cerdeeived foERLM@InE MAtaTREO dr siithérikedadst i er. 42. The base
transcei ver station of claim4l, wherein the processor is further arranged

to configure the receiver to receive, after transm ssion of the second
signal, a third signal fromthe first user equi pnment device, the third

si gnal indicatipgbhdtel A8 thhinitingUGR] 1L REBPhetCNVERs bf o SRkt 6r r ecei ve
data using the second downlink carrier; and
downlink cairiers; and
a processor for controlling the receiver and the transmitter, wherein the
processor is arranged
to configure the transmitter to transmit a first downlink anchor carrier
with a first common channel and a second downlink carrier,
to configure the receiver o 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, and
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,

42, The base transceiver station of claim 41, wherein the processor is further
arranged

to configure the receiver fo receive, after transmission of the second signal, a
third signal from the first user equipment device, the third signal indicating that the first
user equipment device is ready to receive data using the second downlink carrier; and

to configure the transmitter to fransmit, after receipt of the third signal, data on

the second downlink carrier to the first user equipment device.



to configure the transmtter to transmt, after receipt of the third signal
data on the second downlink carrier to the first user equi pnent device. 43
43. A nethod of operating a base transceiver station in a radio network, the
met hod conprising: transmtting a first downlink anchor carrier with a
common channel; receiving a first uplink carrier froma user equi pnent
device; transmtting a first signal, the first signal conmandi ng.the user
equi pnent device to transmt a secon&SupIink carrier; and synchronizing to
the second pplink carrier transmtted by the user equi pnent. device. 44. The
method of cl-ai mYBEHPd Of ARFAIS RS Ffﬁ%gf’g%{?rtséﬁﬁoflﬁ%%%ﬁﬁgﬁ)‘?m% ShPeed ng,
transm ttingm@riggeond signal, the second signal indicating to the user

equi pnent device that the base transceiver station is ready to receive data
on the second upplahswkititgrarfireirdomndink Aahpeekriisr wifhee eosemorehitnprient devi ce; and

receiving data fraomthe.user. iDMEn yice. on .second uplink carrier.
45. A base tran§%cg}v\9§a% Sa?ﬁhgg%?lﬁj%gg?%l&ﬁ%aneme&? &S’ %’ base transcei ver
station conpri $dafgaitttheracfied svy@ial, e firsiet@ial ¢ongmatalig thavid: ag@Epmtiteievicor
transmtting data on a plurality of downlink carriers; and a processor
control | i ng FARTHER #cowt Ui cBEEn#Rdnsni tter, wherein the processor is

conti gured 10 caystrdfiind IARIELER! uliRil LARS Tehoftiel 63! 008N L T

carrier with a annel, cause the recelver to“receive t uplink
carrier frahwviae.user equi pnent device, cause the transmitter to transmt a
first signal, the first signal commanding the user equi pnment device to
transmt a second uplink carrier, and synchronize the receiver to the

second upl ignk C%&hﬁhddro&@ﬁ%%,eﬁrtmfcbi\?\lﬁﬂsiﬂger equi prent devi ce. 46. The
base transceiver station of claim45, erein the processor is further

configured, af t éfteisipastiporisyndigoniHag teeanifrg 2 seropdgizadk e wrendstigndler to
transmt a ﬁﬁgﬁﬁg tﬁ'tﬂ@%er éqlaﬁ)n‘?e?l{: ﬂg\gcesﬁﬂp?ﬂe Be[gg'h%ﬁgée{{%r station is ready to

receive data on the second uplink carrier transmitted by the user equipment device; and

receiving data from the user equipment device on the second uplink carrier.

45, A base transceiver station in a radio network, the base tramsceiver station
comprising:
areceiver for receiving data;
a transmitter for transmitting data on a plurality of downlink carriers; and
a processor controlling the receiver and the fransmitter, wherein the processor is
configured to
cause the transmitter to fransmit a first downlink anchor carrier with a
common channel,
cause the receiver to receive a first uplink carrier from a user equipment
device,
cause the fransmitter to transmit a first signal, the first signal
commanding the user equipment device to transmit a second uplink carrier, and
‘synchronize the receiver to the second uplink carrier transmitted by the

user equipment device.

46.  The base transceiver station of claim 45, wherein the processor is further
configured, after synchronizing the receiver,

to cause the fransmitter to transmit a second signal, the second signal indicating



44 to the user equi pnent device that the base transceiver station is ready
to receive data on the second uplink carrier transmtted by-the user

equi pnent device; and to cause the receiver to receive data fromthe user
equi pnent device on the second uplink carrier. 47. A nethod of operating a
user equi prent device in a radio network, the nethod conprising: receiving
at the user equipnment device a first gownlink anchor carrier with a common
channel from a base transceiver station; transmitting at the user equi pnent

device a fid &b ustpleyiisnear ddvede tha tﬁmsé)@aﬁcmwrameﬁhs/ﬁadﬁoa{emfh dat£6Li vi ng at
t he user equi pment device a first S|%nal fromthe base transceiver station,

the first #eghemdoghnasaragrasaitizd by heduriRmBpmeabdevis: el transnit a second
uplink carrier se to
ecei ving the 1T erosienarei, BrkRe SEENR 4R W, GRS UREBTRRECR, g
recei vi ng atconhwplikearegui prent devi ce a second signal fromthe base
transcei ver station, the second signal indicating to the user equipnent
device that the base transceiver station is ready to receive data on the
second upl ignk carhéBsd bf apeiidet LebePyquitridt UsHte RO FAITERMtwERY HaneBNH i n
response to receiving the second signal, transmtting data fromthe user
equi pnrent GEUPEEX 0 t he base transceiver station on the second uplink
carrier. 49. A S e Y th a base
ranscei ver ot SErnEoR WP HiesHLBR b A SR Bl BRETGE RIS Gevt oo
conpri si ngcommbe clednvel frora athagnisambdehver statior] a processing circuit, wherein the
processing circuit IS, confl ured to cause the receiver to recelve fromthe
base transcei velFPSFRING At ohF | Yset cqRIuFt i d5kica fc et wpkirk | Gaprisyi tehthg besfmon
channel , t gq64s& dd@ntransmtter to transmt a first uplink carrier to the
base transceiver station, 45 to cause the receiver to receive a first
signal fromt herepeigmatat ath% pesr \eawipment device a first signal from the base transceiver

station, the first signal commanding the user equipment device to transmit a second
uplink carrier; and

transmitting the second uplink carrier in response to receiving the first signal.

48.  The method of claim 47, further comprising:

receiving at the user equipment device a second signal from the base transceiver
station, the second signal indicating to the user equipment device that the base
transceiver station is ready to receive data on the second uplink carrier transmitted by
the user equipment device; and

in response to receiving the second signal, transmitting data from the user

equipment device to the base transceiver station on the second uplink carrier.

49. A wireless user equipment device for communicating with a base transcetver
station of a radio network, the wireless user equipment device comprising:
a receiver;
a transmitter; and
a processing circuit, wherein the processing circuit 1s configured
to cause the receiver to receive from the base transceiver station a first
downlink anchor carrier with a common channel,
to cause the transmitter to transmit a first uplink carrier to the base

fransceiver station,



station, the first signal commandi ng the user equi pment device to transmt a
second uplink carrier, and to cause the transmtter to transmt the second
uplink carrier in response to receiving the first signal. 50. The wirel ess
user equi prent device of claim49, wherein the processing circuit 1is
further configured to cause the receiver to receive a second signal fromthe
base transceiver station, the second,gignal indicating to the user

equi pnent device that the base transceiver station is ready to receive data

on the second uplinkgC@fukd Bl debBAEND trbRE/ebY fitshGigHA Sfom QHS bR¥ERnscPNLce; and
to cause the transmtter to transmt data to the base transceiver station on

the second upl stakorsdhe iflest signet eepowséng dha wer saeipmensilgned to Bansmyt #ret hod of

operating a bas i station in a radi o network, the nethod
conprising: a sg%ctﬁﬁ(?g?lﬁ%rc\éﬁé% a|ng at | east one downlink anchor carrier

with full 3GPP Rel easaufdtheapahnittet 1, traandit ahesdeegnd wylinkraansanit tdspgpsat | east
one downl i nk non-anchor carrier with partial 3GPP Rel ease 99 capability,
the step for tr%ﬁ?ﬂt’@gﬁ'&éﬁtql t one downlink non-anchor «carrier
overlapping in time with the step for transmtting at |east one downlink
anchor carrier. 52. A nethod of operating a base transceiver station in a
radi o net wdilk, The winsidspuser cgmpmicsti duyice af shaisp 49 owhereiartserprackssyggatrciiéast one
downl i nk ancH](é)i carrier.with a first conmon channel; and a step for
transnittiny timrlcé’gégurg%e downl i nk non-anchor carrier that does not carry

the first comory ehenmekecetvRetoSleefivd Piecbiddigdil biBe BiseltR@sdeivengattonwn! i nk
non- anchor_ carrier_ overl appi n? intime with the step for transmtting at
q

| east one desvagerrk sicaplcmdicapng _ dhe usep @CI_EiBIJleW %%Yé“é’_ th!ahﬁs‘f'cb@s\fiémg‘%eateron ina
radi o netwople,, tig]?eaﬁﬁzg Iéc{g:%s&% Yk rthé%t%#)ﬁ&) Uprifo %Efﬁ&%’mﬂ&?ﬂf tlflef)ﬁse eceiving
data from user equi pnent devices on a eas]fJ one uplin carrier; and
equipment device; and
to cause the transmitter to transmit data to the base transceiver station on the

second uplink carrier in response to the second signal.

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

a step for transmitting at least one downlink anchor carrier with full 3GPP
Release 99 capability; and

a step for transmitting at least one downlink non-anchor carrier with partial
3GPP Release 99 capability, the step for transmitiing at least one downlink non-anchor
carrier overlapping in time with the step for transmitting at least one downlink anchor

carrier.

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

a step for transmitting at least one downlink anchor carrier with a first common
channel; and

a step for fransmitting at least one downlink non-anchor carrier that does not
carry the first common channel, the step for transmitting at least one downlink non-
anchor carrier overlapping in time with the step for transmitting at least one downlink

anchor carrier.



means for transmtting data to user equi pnment devices on a plurality of
downlink <carriers, the neans for transmtting being configured to transmt
at | east one downlink anchor carrier with full 3GPP Rel ease 99 capability,
and transmt at |east one downlink non-anchor carrier with partial 3GPP

Rel ease 99 capability, transm ssions of the at |east one downlink anchor
carrier overlapping in time with trangm ssions of the at |east one downlink
non-anchor carrier. 54. The base transceiver station of claimb53., wherein
the at | east one downlink . non-anchor carrier doe ot carry. a )

synchr oni zaf$-on4t PRenaRsEENFe ftellascy 2 Bglo petgte Hip %@;agg,'%wg{ gEeh in a
radi o netwopk. tihe base transceiver station conprising: means for receiving
data from user equi pnent devices on at, |east one uplink carrier; and neans
for transmttingedat fortrocaigeg deguirpmustr efoipnows dovices @l af Epittope oblidownl i nk
carriers, the neans for transmtting being configured to transmt at | east
one downl i TR 548 or carrier with a first comon channel, and transnit at

| east one downl ifdknd R trafenGRiE deRrts LeE eidipheddesicendn calurlitt dklokintisk conmon
channel , transm ssions of the at. | east one downlink, anchor carrier

over | appi ng2in§rs; theemgdns Hox REIFEHEE bR cotfiaur iqttrargggtat O iRk

non- anchor GaIck fitier G 1 TBPPILIAL. BPELAHiR0aR DML 13080l E@hnEIRL I On T
a radi o network, the metho conprising: a step for transmtting a first
downl i nk amohancloacarier with tphrtial 3GRBRelcamyb mapabilapnednsmesonept hort lestei vi ng a

first signal froma user equi pnent device, t first .sign notifying the
base. t  ans dBF VEVRUTGIRGHF Sy RRRpSE natts B denuayr ew At aBi ol Fadi o
net wor kK systoemitiondiehot Beriyase transcei ver station belongs using the first
downlink anchor carrier; 47 a step for transmtting a second downlink

anchor carrier with the first common channel, the step for transmtting the

second dowd,| ”kTE?%Q&’er iRl & s OR oA S 5! %e}éiﬂghé’“att {éaétfbﬁleséo%%ﬁ%}?r
transmtting thée first OWAl TNk anchot carrier  and a“s ep tor sending to

t he user eqguhpnEni cdevt desacsangnrdysihgdiafioatibgig caesd! V). the first

signal, the second signal notifying the user equi pnent device to acquire the
radi o network system using the second downl i nk anchor carrier.

55. A base transceiver station in a radio network, the base transceiver station
comprising;

means for receiving data from user equipment devices on at least one uplink
carrier; and '

means for transmitting data to user equipment devices on a plurality of downliﬁk
carriers, the means for transmitting being configured to transmit at least one downlink
anchor carrier with a first common channel, and transmit at least one downlink non-
anchor carrier that does not carry the first common channel, transmissions of the at least
one downlink anchor carrier overlapping in time with transmissions of the at least one

downlink non-anchor carrier.

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

a step for transmitting a first downlink anchor carrier with a first common
channel;

a step for receiving a first signal from a user equipment device, the first signal
notifying the base transceiver station that the user equipment device has acquired radio
network system to which the base transceiver station belongs using the first downlink

anchor carrier;



57. A base transceiver station in a radio network, the base transceiver
station conprising: neans for receiving data from user equi pnent devices on
at |east one uplink <carrier; neans for transmtting data to user equi pnent
devices on a plurality of downlink <carriers; and neans for controlling the
means for receiving and the neans for transmtting, wherein the neans for
controlling is arranged to configure the neans for transmtting and the
nmeans for receiving to transmt a first downlink anchor carrier with a first
common channel , a ttep feerdesnveiting & setond idgwalinkf ansheracatiigrsyith erfirstopeigpment

device, the first _signa noti fying the base transcei ver .stati.on.that the
first user g&ftﬁ‘f’%n{;ﬁtsgﬁe ¥ JEDFGEing _LﬁeF‘gjgl $%ﬁ#@fﬁ%rﬂ?s?vgﬁﬁ%nw ch the
base transcené&fiththadibPidr BeheMehg thsiRgddwitink iahdior e@vel iapk anchor carrier,
to transmt a second downlink anchor carrier with the first conmon. channel,

and after recei ptstep farrpending & thejugpragqripmens dgvace bsacped sigpals affes asccbiiig prent
ane. . ; o >
evice a sgeogd sﬁ%&'ﬂaﬂhe sé&%dssg%l%f‘ﬂo E@Pﬁ?ﬁ'e@é@%ﬂ{ BEvikd {osi&lcéqﬂﬁg lihe

equi pnent device acquire t radi temusing t second
downl i nk aneditr netearkisgstem h8ing Thesebaslalotvmbinis areherarsdrat i on of cl ai m 57,
wherein the means for controlling is further arranged to configure the
nmeans for transmtting to synchronize the first and second downlink anchor

carriers tosyhe sapRe tiaNbdtvdr efi@lc8NEea 48o RBworkhenddsR HhRB0SGE MBfiorSt ation
of claim57, wherein the means for controlling is further arranged to

configure thenprsiigs for transmtting to send to the first user equi prent

device a third sjignal. notifyin [.rst._user eguipnent device of,.timng
of 1 5ot of the sclons gbssrivile Sk i by nllPSlpr i BTN IR Bl B
downl i nk anedfier; carrier, after receipt of the first signal. 60. The base

transceiver station of claim.57, wherein the ngans for controlling. is
further arranged™f&s deifangmrEng il FossRsequpmer; drdses opamiuebly o6 dewiliplt he
first user .gauk nt device a third signal notifying the user equi pnent
device of scranbling code of the second downlink anchor carrier, after
receipt of the finemws for gumdtollinglthe Aames Fydewiviop endtliengezususe ramsquitipge nt
device in awlilear%fnqthg GLAR! l(o’r ctoggolﬁﬁé ri]so.';(tjrranged to configure the means for transmitting
and the means for receiving
to transmit a first downlink anchor carrier with a first common channel,
to receive a first signal from a first user equipment device, the first signal
notifying the base transceiver station that the first user equipment device has
acquired radio network system to which the base transceiver station belongs
using the first downlink anchor carrier,
to transmit a second downlink anchor canier with the first common
channel, and
after receipt of the first signal, to send to the first user equipment device
a second signal, the second signal notifying the first user equipment device to

acquire the radio network system using the second downlink anchor carrier.

58.  The base fransceiver station of claim 57, wherein the means for controlling is
further arranged to configure the means for transmitting to synchronize the first and

second downlink anchor carriers to the same timing reference.



conprising: a step for receiving froma base transceiver station of the
radio network at | east one downlink anchor carrier with full 3GPP Rel ease
99 capability; and a step for receiving fromthe base transceiver station at
| east one downlink non- anchor carrier with partial 3GPP Rel ease 99
capability at the same tine as receiving the at |east one downlink anchor
carrier. 62. A wreless user equipnentyglevice for comunicating with a base
transceiver station of a radio network, the wirel ess user equi pnment device
conpri si ng: ans., for_recejyj ownl Nk carrj ; -
controlling gtgﬁe i%% %Seft%%&re}é}gg?t\#%%?% Cl\?\ﬁ]er gr‘i@@ Fr}ge;ﬂg or ;é:oélfrtllgi;lg)lgllf ng i s
arranged t o findit i @ungedt e coifans: fler ncanefor thansindtting deisead fto ohe dirkiaser
transceiver station at |east .one downlink anchor carrier with full. 3GPP

Rel ease 99 CSEUBEBH dgviFe Ry flgn é’d’iﬁg’lﬁ%&%ﬁ?@t S5t SHHITH §eYiRR o5 MBS st one
downl i nk capEk&rof RN EbeofPBHkembhG JRAN SyiftOfesfe8CR Hhe FstlddwWnBER ot F Om t he
base transceiver station at |east one downlinK non-anchor carrier with
partial 3GPPauRet,efisregdpt of dwdbblisignpl.at t he sane tinme as receiving the at

| east one downlink anchor carrier. 49 63. . A nethod of operating a user
equi pnment device in a radio network, the nethod conprising: a step for

recei vi ng frgm aThasectir-ansoet viatiosbatlhon of, wikesin ddi menstiaosdatallingdast one
downl i nk anchor carrier with a first comon channel; a s(%]eg Lor acqui ring
Bhdr thedi

radi o net worRthsy sF@Rgds ihgontigratha BEats e THSTHITH KO & #i B¥T and a
step for r e%ﬁﬁi}ﬂn@ﬁ’c &%‘?’%g Qlfﬂﬂrdjﬁb?al %‘tii?ﬁl | a8 Ler Qﬁlﬁ;}]ﬂéﬁ@”@ﬂe{rieg oPQRaRNGRLacarri er

that does not carry t I rst conmo hannel , e step for receiVving payl oad
data over | appiengeand downinkvnchortdamiest adier feoeipt efdkd fishgeeed. | east one downl i nk
anchor carrier. 64. A wireless user equi pnment device for comunicating with
a radio network, the wreless user equipnent device conprising: nmeans for

recei ving dewnl i pkme@dbd bebSeratdinth udkE sfifiprhelt devioé 10 bddiOn@tyoa:) @eimtBod
configure the neans for receiving to receive froma base transceiver
comprising;
a step for receiving from a base transcetver station of the radio network at least
one downlink anchor carrier with full 3GPP Release 99 capability; and
a step for receiving from the base transceiver station at least one downlink non-
anchor carrier with partial 3GPP Relsase 99 capability at the same time as receiving the

at least one downlink anchor carrier.

62. A wireless user equipment device for communicating with a base transceiver
station of a radio network, the wireless user equipment device comprising:
means for recelving downlink carriers; and
means for controlling the means for receiving;
wherein the means for controlling is arranged to
configure the means for receiving fo receive from a base transceiver
station at least one downlink anchor carrier with full 3GPP Release 99
capability,

acquire radio network system using the at least one downlink carrier, and

configure the means for receiving to receive from the base {ransceiver
station at least one downlink non-anchor carrier with partial 3GPP Release 99

capability at the same time as receiving the at least one downlink anchor carrier.



station of the radio network at |east one downlink anchor carrier wth a
first comon channel, acquire radi o network systemusing the at | east one
downl i nk anchor carrier, and configure the nmeans for receiving to receive
payl oad data on at | east one downink non-anchor carrier that does not carry
the first common channel at the sane tine as receiving the at |east one
downlink anchor carrier. 65. A nethodf operating a base transceiver
station in a radi o network, the nethod conprising: a step for transmtting
a first do Llnk ancho I gy for
transmtting’a sec % Jovéhéa 3&%%?%@¥%%%§?mﬁ % or fg§2?@?ﬁ% g@fﬁrst si gnal
from a userceaptispigent device, the first signal |nd|cat|ng that the user

equi prent devi ce has .acqui.r.ed _radi 0 network s stem irst downlink
anchor carrier; %P éorsrﬁ%eb“?%ﬁo?lraa%%ﬁﬁ’fﬁcﬂé’er d?falg%f H’a’ile %‘?‘t?’éi ®¥bcei vi ng

the first Sbmmmhia%&@?e&ﬁer&ﬁwﬁ%ste&m&me&aa&agelt he user equi pment device to
receive the second downlink carrier. 50 . A base transceiver station in a
radi o network, tmtelb&g@cqmamméio\mtvv@kaﬁtm usipg therat sdapigpne e rrEk Gichelecei vi ng
dat a fron1user e%xipnent devices; means for transmitting data to user

equi pnent d&Vi'@es™on a plurality of downlink carriers; and nmeans for
controlling the sre@pof adccividgeiavioad dancor fclemeans dbenlitly ansandibi ogricr wher ei n
the neans for controlling.is arrang\ﬂg to c nflgure t he neans

transmittinBet g0y BfsFATEY Hher fifsh CogBIRA| Ghamne a%lerfé?p g‘%irliﬁF%YmﬁnHan%&dfanast
conmon chanpgli, gﬂﬁ o & B8E Vi foﬂ{fec@iaﬁlrgla@reasﬂoae goRftUehdrRedgeans for

rece|V|ngto re ve a first nal froma first user equipnent device, the
first signal indicating that the first user equiprment device has acqw red
radi o network system,usin t.d kan hor carrd. 0

cont 1 gure ¢ 1id: meanres e Ryidaol R PA G vigr B Ehen Ol e

first signalvireRssgepafhimhgnabvicdddepsig@end signal connl anding the first user

means for receiving downlink carriers; and

means for controlling arranged to

configure the means for receiving to receive from a base transceiver
station of the radio network at least one downlink anchor carrier with a first
common channel,

acquire radio network system using the at least one downlink anchor
carrier, and ’

configure the means for receiving to receive payload data on at least one
downlink non-anchor carrier that does not carry the first common channel at the

same time as receiving the at least one downlink anchor carrier.

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

a step for transmitting a first downlink anchor carrier with a first common
channel;

a step for transmitting a second downlink carrier;

a step for receiving a first signal from a user equipment device, the first signal
indicating that the user equipment device has acquired radio network system using the
first downlink anchor carrier; and

a step for transmitting a second signal, after receiving the first signal, the second

signal commanding the user equipment device to receive the second downlink carrier.



equi pnent device to receive the second downlink carrier. 67. A nethod of
operating a base transceiver station in a radio network, the nethod
conprising: a step for transmtting a first downlink anchor carrier with a
common channel; a step for receiving a first uplink carrier froma user
equi pnment device; a step for commandi ng the user equi pnent device to
transmt a second uplink carrier; angya step for synchronizing to the
second uplink carrier transmtted by the user equipnent device. 68. A base
transceiver statjan in_a radi o network, t.he bas ranscejver .station

conpri si ng: 6§'9an“l§‘01?a8? qFagEC@FW rFéaQ’d’ﬁtl&; ar’ﬁ%‘%ﬂsne?‘?ﬁ?rﬁt &lé%gﬁslet MRGCEE SR a
plurality otoflawilet Nk carriers; and neans for controlling the neans for
receiving and the nmeans for transmtting, £ wherein the nmeans for controlling
i s configured tonewgder reersving 48 HOBYUser HIPMPE (918C%0 transmit a first
downl i nk anchor I Lo i - or
receiving to reclg:é%éf%ﬁ%%nﬁgliﬂiﬁﬁ?q%%%rﬂagﬁ%ﬁgﬁ?%esl?gl:a &3% F’Smﬁ" evi ce,
and cause t herieepmd for transmtting to transmit a first signal, the first

signal commandi ng t user _equj pnent device .to transmt second_upl i nk
carrier; and ned Spfg? c%nﬁ?&lm%ogrlilgﬁeﬁ"ﬁs RS 2 %?herréléﬁsaohga%u?w » second
upl i nt<. carr méreinttﬁ@ﬁgmstﬁf@béﬂ%mng@s_, gfgdgge@gyi pme?t dEVi ;:ﬁ 69i hAdrret hod of
operating a user equi pnen evice in a radi o network, e net ho

cgrrpri si %g: a stequ otfg qoagiansgi thg means Her Ggesmiggi nEAtsgbgi et dovnling
downl i nk anchor J el \M: t cei ver
station; a step %%p&{tc?%%%ﬁlthﬁ %SP%@}?% %@%?Eﬂé%%%%ﬁ%%?@%kg&ﬁ%ﬁh rst uplink

carrier to the base tbrcanget viermadnatforaaceidns teecéioe arfegaignahfjorata firkie user
equi pnment device a first siéignal sceiyer station, the

framthe base .tran
first signal contshBCHYREHYLSr the st “’tﬂiéc\‘?f’%%%faé 1% GRS MY equiPLsRongd

uplink carrier; @&Ree has acquired radio network system using the first downlink anchor

carrier, and
to configure the means for transmitting fo transmit, after receipt of the
first signal, a second signal, the second signal commanding the first user

equipment device to receive the second downlmk carrier.

67. A method of operating a base fransceiver station in a radio network, the method
comprising:

a step for transmitting a first downlink anchor carrier with a common channel;

a step for receiving a first uplink carrier from a user equipment device;

a step for commanding the user equipment device to transmit a second uplink
carrier; and

a step for synchronizing to the second uplink carrier transmitted by the nser

equipment device,

68. A base transceiver station in a radio network, the base transceiver station
comprising:
means for receiving data;
means for transmitting data on a plurality of downlink carriers; and
means for controlling the means for receiving and the means for transmitting,
wherein the means for controlling is configured to
cause the means for fransmitting to transmit a first downlink anchor

carrier with a common channel,



a step for transmtting the second uplink carrier in response to receiving
the first signal. 70. A wreless user equi pnent device for conmunicating
with a base transceiver station of a radio network, the wrel ess user

equi prent devi ce conprising: neans for receiving; neans for transmtting;
and nmeans for controlling the means for receiving and the nmeans for
transmtting, wherein the neans for ﬁpntrolling is configured to cause the
means for receiving to receive fromthe base transceiver station a first
downl i nk anchor car r i @rsafhe meancionmsalvalgan iskiveudiraidpdiak chHeleHEaRS Yot

transmtting to éc{uf‘@r?éﬁicﬁexﬁ‘cefilﬁft uplink carrier to the base transceiver
station, to causeé e heans” for recei vi ng to receive a first signal fromthe

base transceiver st atsu@nhe tfvand for stnshiginglto cansmina fing sighel, tsdirstesggrabnent
device to transmt a second uplink carrier, and.to ca%se t he means, for

transmitting to $FHREHANE PR BsE SEERRICRESIOYIRR lodEpmil? Seeqndiplipls prtEer; 810G ecei vi ng

the first signal megg fof kncArdiBERY RE-HEALEH! RcIHRI U B TRIhE BBnk BSHEMCE i ONS,
the instructions, when ‘executed by at |east one processor of a base
Quoick,

t ranscei ver trgnsatiftestbyi the aser geiipmendt cause the base transceiver station
to performoperations conprising: transmtting at | east one downlink anchor
carrier with full 3GPP Rel ease 99 capability; and transmtting at | east one
downl i nk nom9anchaneteat 6f @feratingn war tulmERR iRelneasdio Q@woedpakimdéthyd t he
step of transm tting at |east one downlink non-anchor carrier overlapping
intime witREHEStep of transnmitting at | east one downlink anchor carrier.
72. A machine-re b IS '@q{eg, i el - Uetions,
when executed bgﬁkg?kﬁ;g%?%@%g@%%?g@?mg a ggtgeﬂ?fdgrﬁ@lg%c\?@?{oggg%%%n in a
radi o net womith agams®n chivmebtiom abnambasiares sktiatsi on t o perform operati ons

conprising: transmtt.i a fil.rst, downlink. anchor.carrier wi.th a first conmon
channel ; recei vi figP EOT;}?HPE’%“‘JE% ﬁ%‘?‘ef“?%rﬁqglpﬁ]s%{]&é’&ﬁ apﬁgﬁpplggwa@ae,r PHE first
si gnal noti bydeR@nsckRer dak@: transcei ver station that the user equi pment

device has acquired radio network systemto which the base transceiver
station bel ongs usicAg0t Frecivingsdt tHowHri saRiPEsEhevice a first signal from the base

transceiver station, the first signal commanding the user equipment device to transmit a
second uplink carrier; and
a step for transmitting the second uplink carrier in response to receiving the first

signal.

70. 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;
means for fransmitting; and
means for confrolling the means for receiving and the means for transmitting,
wherein the means for controlling is configured
to cause the means for receiving to receive from the base transceiver
station a first downlick anchor carrier with a common channel,
to cause the means for fransmitting to transmit a first uplink carrier to the
base transceiver station,
to cause the means for receiving to receive a first signal from the base
transceiver station, the first signal commanding the user equipment device to
transmit a second uplink carrier, and
to cause the means for transmitting to transmit the second uplink carrier

in response to receiving the first signal.




carrier, transmtting a second downlink anchor carrier with the first common
channel, the step of transmtting the second downlink anchor carrier
overlapping in time with the step of transmtting the first downlink anchor
carrier; and after receiving the first signal, sending to the user equi pnent
device a second signal, the second signal notifying the user equi pnent
device to acquire the radio network system using the second downlink anchor
carrier. 73. A machi ne-readabl e nediugbconprising i nstructions, the
instructions, when executed by at |east, one processor of a wreless user
equi prent devi cé maghisereadeble \jhediia seompsising cgiryshient thengaci@spshedr m

oper ati ons IhSi e L.V RS ' : | a radio
et vior k at Tae 5 eg! G ool b P12 R G L ARG H iR R leaog
capabi | i t y;thainde tracetivemrmptionomperfiernpsetibnsanspeisingr st ati on at | east one

downl i nk non-anghor . carrier Wt artial 3GPP Rel ease 9 Il at the
same tine as relaNSHHYS Heload OPEEJQ%{I%@@BMFWR Wdﬁ‘cﬁ’gr g(éggﬁ%%ﬂ.se o¥
capability; and
transmitting at least one downlink non-anchor carrier with partial 3GPP Release
99 capability, the step of transmitting at least one downlink non-anchor carrier

overlapping in time with the step of transmitting at least one downlink anchor carrier.

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

transmitting a first downlink anchor carrier with a first commion channel;

receiving a first signal from a user equipment device, the first signal notifying
the base transceiver station that the user equipment device has acquired radio network
system to which the base transceiver station belongs using the first downlink anchor
cartier,

transmitting a second downlink anchor carrier with the first common channel,
the step of transmitting the second downlink anchor carrier overlapping in time with the
step of transmitting the first downlink anchor carrier; and

after receiving the first signal, sending to the user equipment device a second
signal, the second signal notifying the user equipment device to acquire the radio

network system using the second downtink anchor carrier,

73. 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 metwork at least one
downlink anchor carrier with full 3GPP Release 99 capability; and

receiving from the base transceiver station at least one downlink non-anchor
carrier with partial 3GPP Release 99 capability at the same time as receiving the at least

one downlink anchor carrier.




