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clainms the benefit of U S. provisional application Nos. 61/109,978 filed
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Decenber 30, 2008, 61/148,818 filed January 30, 2009, 61/232,531 filed
August 10, 2009, 61/245,734 filed Septenber 25, 2009, and 61/250,097 filed
Cct ober 9, 2009, which are incorporated by reference as if fully set forth.
[ 0004] FI ELD OF I NVENTI ON [ 0005] This application is related to wirel ess

communi cati qosor) [ OPRGAGAGERANR DA MG SR ioRTMT CahRRip Y St e keep
evolving to neet the needs for Hﬁﬂﬁhﬂyﬂg%ﬁgpﬁéﬁf)ts and faster access to a
S, a mu

data network. In order to neet theSe nee i-carrier systemthat is
capable of using multiple carriers for the transm ssion of data has been

proposed. Theyysge of nyhb'gelﬂaamg%ﬁogﬁzrd ﬁlEmﬁ@ﬂﬂAngmﬂms cellular and

non-cellular wireless systens. [O008]A nmulti-carrier systemmay increase
t he bandwi di®003Vai | aBhe dopligativior dhiesshe bamfitiof 4k $.anogyistnelmmaticdiadi ng to a

mul tiple of mg%my,ggsgﬁfeh%ao@e&%%@“ A8 i1l NovL BpLARE Godual - el |

hi gh speed downl ( et access ) has "been introduced in the
Rel ease 8 speéditticéatlilohsDesktmbhe 30hi 3088 gEhEHESILfilpdrdamernshids. ROOPect (3GPP)

for univers [ [ [ St.eas  ( A i s feature,
base St ati on “(ara0 vet rren 800 PR LR hrher 5 AobrrBih over fwo
di stinct calii2ep§9%ified Oatebeus] 009 000 Fos inheaporetel| byopdermnecons itach WIRU
i's assignedﬁﬂnugmggag

[0004] FIELD OF INVENTION

[0005] This application is related to wireless communications.

[00086] BACKGROUND

[0007] Wireless communication systems keep evolving to meet the needs

for providing continuous and faster access to a data network. In order to meet
these needs, a multi-carrier system that is capable of using multiple carriers
for the transmission of data has been proposed. The use of multiple carriers is
expanding in both cellular and non-cellular wireless systems.

[0008] A multi-carrier system may increase the bandwidth available in
a wireless communication system according to a multiple of how many
carriers are made available. For instance, dual-cell high speed downlink
packet access (DC-HSDPA) has been introduced in the Release 8 specifications
of the third generation partnership project (3GPP) for universal mobile
telecommunication systems (UMTS). With this feature, base stations (also
referred to as a Node-B) communicate to WIRUs over two distinct carriers
simultaneously. '

[0009] For dual cell operation, each WTRU is assigned an anchor
downlink carrier, which carries all dedicated and shared control channels

used for high speed downlink shared channel (HS-DSCH), enhanced dedicated



downlink carrier, which carries all dedicated and shared control channels
used for high speed downlink shared channel (HS-DSCH), enhanced dedi cated
channel (E-DCH). and dedi cated channel (DOH) operations (e.g., fractional
dedi cat ed physi cal channel (F-DPCH), E-DCH HARQ indi cator channel (EH CH),
E-DCH rel ative grant channel (E-RGCH), E-DCH absol ute grant channel
(E-AGCH), common pilot channel (CPICII), high speed shared control channel
(I'1'S-sSCCH), and hi gh speed physical dedicated control channel (HSPDCCH)).
In addition, the WIRU may be assigned a suppl enentary downlink carrier,

whi ch carri esaGRIQHE DES), Sm-ld@dn@latb@ cRQ%QlI(D@@ﬁ SfeatWhRYe g Th@a yihh Nk (UL)
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packet access (HSUPA) , for exanple DCH, 1 ntroduced 1I'n Rel ease

6 of the spegfiitesrp éWsD@fH$1HEA3>GF’Pt10P§ @G%A@Haﬁr@lamemh@r@@m At a
high |evel, gash NogdesB oﬁ@%yﬁnﬁ%@fb?n&ti% LRl udD eiThRYS lenly | é}tﬁﬁf erence

caused by WIRUs by 1 ncreasing or decreasing the serving gran e serving
grant repredeYed tremepabroammebf power a WIRU i s al l owed to use for the
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(SI') and happy
positive acknowledgement (ACK)/negative acknowledgement (NACK), radio

link control (RLC) ACK/NACK and HARQ feedback). In order to increase
data rates and capacity in the UL, it would be desirable to introduce dual cell
or multi carrier uplink E-DCH transmissions. Since the achievable data rate
grows linearly with the number of additional uplink carriers, E-DCH data
rates of up to 23 Mbps could be achieved in dual-carrier high speed uplink
packet access (HSUPA). for example.

[0012] The E-DCH, introduced in Release 6 of the specifications of the
3GPP. is based on a grant mechanism. At a high level, each Node-B has a
means to control the level of interference caused by WTRUs by increasing or
decreasing the serving grant. The serving grant represents the amount of
power a WTRU is allowed to use for the E-DCH, which translates to a data
rate. The amount of grant a WTRU gets is determined by the network based

on the system load and the traffic offered. To help the network make suitable
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100141A met hod and an apparatus for providing control information for
multi-carrier uplink transm ssion are disclosed. A WIRU nmay set a happy bit
for E-DCIl transm ssions on each uplink carrier considering aggregate
transm ssion capability of all uplink carriers. The happy bit is set for
each uplink carrier to "unhappy"” if the WIRTJ is transmtting as nuch
schedul ed data on the uplink carrier as allowed by a current serving grant,
t he WIRU has enough power available on the uplink carrier to transmt at a
hi gher data rate, and total E-DCH buffer status (TEBS) requires nore than a
pre- confi gurR@sbhiBnLPEYTRD gr@w@@s KR SRt fofdr Wed dhodm GHIE BT S b @G | ve data
rate aggregated over all ink carriers. The | ArTRU may send schedul i ng

i nf or mat i on SEYERLLP BﬁﬁW@gaﬁéH@ﬂé@ﬁm3§o%ﬁﬂk@@%BKWH”Fhe anchor uplink
carrier and/ or power headroom as neasured on the suppl enentary uplink
carrier. For the power headroom neasurenents on the supplenentary carrier,
the WIRU mayl¢!#itiate a short-lived SEWEVABIntrol 1oop on the suppl enent ary
upl i nk_car r ifg1) [ 0015] BRHER JRESCRBTLEN, OF [T REAN NG EAQLELA B! @
detai |l ed understanding nmay b rom-t | owi ng descri ption, given by
way of exanphdtiicardenjimEttrarmission %Weil%féf@méﬁ&/"rﬁ@ rdam@tr?glsanmémel n: [00]
71Figure 1 showspiie tpgg@xg&mngn% oRdi NP AC Ca%e.C QDL g%;ﬁ%%%gm tecture

for DC- HSDPA oper at i ons; $ Figure 2 shows a wire cation
syst em i ncl deAnagEigH qapabi ity Of)fﬂlWDRUk cagriqyodel'®, happydnt isobdti fig eaddi o

net wor k contyighk @8 { & iEMeIR 128 8 b NGTRRALQ ; Rl Rlad and
a core netmn?k [0 %%3 |gufg% I's a ungf%oﬁ Bﬁﬁnﬁi&§?2b§§ﬁ§%¥x VWRU

and the NoddaR of theh@plwkr ¢lreiss ag oHpved baki onresy sewmogra@t.gineeWVZRU

has enough power available on the uplink carrier to transmit at a higher data
rate, and total E-DCH buffer status (TEBS) requires more than a pre-
configured time period to be transmitted with a current effective data rate
aggregated over all uplink carriers. The WTRU may send scheduling
information including power headroom as measured on the anchor uplink
carrier and/or power headroom as measured on the supplementary uplink
carrier. For the power headroom measurements on the supplementary
carrier, the WTRU may initiate a short-lived power control loop on the

supplementary uplink carrier.

[0015] BRIEF DESCRIPTION OF THE DRAWINGS

[0016] A more detailed understanding may be had from the following
description, given by way of example in conjunctioﬁ with the accompanying
drawings wherein:

[0017] Figure 1 shows the conventional medium access control (MAC)
architecture for DC-HSDPA operations;

[0018] Figure 2 shows a wireless communication system including a
plurality of WT'RUs, a Node B, a controlling radio network controller (CRNC),
a serving radio network controller (SRNC), and a core network;

[0019] Figure 3 is a functional block diagram of the WIRU and the

Node B of the wireless communication system of Figure 2
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[ 0020] Figure 4 shows an exanple that a WIRU transmts two uplink carriers
to the UTRAN;, [0021]Figure 5 is a functional block diagramwherein two
uplink carriers are controlled by transmt power control (TPC) comrands
transmtted to a WIRU on two downlink carriers; [0022]Figures 6 and 7 are
functional block diagrans wherein two uplink carriers are controlled by
transmt power control (TPC) commands transmtted to a WIRU on a single
downlink carrier; [0023]Figure 8 shows an exanple F-DPCH slot format in
accordance with one enbodinent; [0024]Figure 9 is a functional block

di agranms whesgion trangfib PQ6s £OBLYe (IRG vePRTRAIS i LrmPRbd t he
uplink in acgghiéﬁlgwu,hégﬁ;carrler envi ronnent ;
[0021] Figure 5 is a functional block diagram wherein two uplink
carriers are controlled by transmit power control (TPC) commands
transmitted to a WTRU on two downlink carriers;
[0022] Figures 6 and 7 are functional block diagrams wherein two
uplink carriers are controlled by transmit power control (TPC) commands
transmitted to a WTRU on a single downlink carrier;
[0023] Figure 8 shows an example F-DPCH slot format in accordance
with one embodiment;
[0024] Figure 9 is a functional block diagrams wherein transmit power
control (TPC) commands are sent in the uplink in a multiple uplink carrier
environment;
[0025] . Figure 10 1s a flow diagram of an example process for E-TFC
selection and MAC-e or MAC-i PDU generation while utilizing two uplink
carriers; and
[0026] Figure 11 shows scheduling information format in accordance

with one embodiment.

[0027] DETAILED DESCRIPTION

[0028] When referred to hereafter, the terminology "WTRU” includes
but is not limited to a user equipment (UE), a mobile station, a fixed or mobile
subscriber unit, a pager, a cellular telephone, a personal digital assistant
(PDA), a computer, a machine-to-machine (M2M) device, a sensor, or any
other type of device capable of operating in a wireless environment. When
referred to hereafter, the terminology "Node-B" includes but is not limited to a
base station, a site controller, an access point (AP), or any other type of
interfacing device capable of operating in a wireless environment.

[0029] The network may assign at least one downlink and/or at least
one uplink carrier as an anchor downlink carrier and an anchor uplink

carrier, respectively. For example, the anchor carrier may be defined as the
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[0025] Figure 10 is a flow diagram of an exanple process for E-TFC sel ection
and MAC-e or MAC-i PDU generation while utilizing two uplink carriers; and
[ 0026] Fi gure 11 shows scheduling information fornmat in accordance with one
enbodi ment. [0027] DETAI LED DESCRI PTI ON [ 0028] When referred to hereafter,
the term nol ogy "WIRU' includes but is not limted to a user equi pnent

(UE), a nobile station, a fixed or nobile subscriber unit, a pager, a
cellular tel ephone, a personal digital assistant (PDA), a conmputer, a

machi ne-to-machi ne (M2N1) device, a sensor, or any other type of device

capabl e of Qeﬁﬁ@tf‘oflgaﬁgi ?&h%&t%‘ébﬁ@&nﬁmlma%ﬁ%f gbehlQdufihiher eaf ter,
the term nol ogy " Node includes but is not limted to a base station, a

site controltrEPEMigonge c88Y BTt thahPy noprsgayebprhap augher 6hrriaitiars aci ng

devi ce Capat%.lugﬁol‘éﬁaeﬁfb@g b g, 'Pﬂte@néﬁ‘ﬂl‘ye@xl' QRS €Mk FRUERY: - asE@Q%%] afgonet wor k
may assign at |east one downlink and/or at |east one ug Ink carrier as an
®

anchor downlcRHRercrd inarvrédy aRredsreRey uplafailt etns aray begpeat fovaly. For

exanpl e, th%o%ﬁﬁHQrorQ@)ﬁlﬁk%BrH@’X t}@efgﬁl ft@fEQh@%eItnhﬁoloQL@é F‘A&M QhrRR1TYiNng a
specific set of control infornation downl i nk/ uplink transmi ssions. Any

carrier thatanfs PEgarssrgeredands mpéﬁwm%wm%raqu ‘sgcapdppl edvsierar y
carrier. A tanna iyve&l Ynteltclﬂgné‘l;%i)wr%sﬂ@%v&?t ’ﬁ?&st‘ﬂ@t an e QQII’ ‘bce%r{d er and no

priority, preference, or default status nay be given to any downlink or
upl i nk carr icaprier”)Hape baaither thet fmh@mwmpbghleeglppmmrymmmer Forand

'primary cay Hdlﬁrcaméxngp %Mh%@?@h% %n&%ﬁf)ﬂ)l@{n n@P ca &%99%9’%%&’0&& grer® wil

be used interchangeably, respectively. The "first” carrier Second
carrier") nﬁ?rrwsmab’rﬁérstthe anchor carrier or the supplementary carrier.

For mul ti - cagddopr Op%@tén%d{m&ﬁs DA QRGP RESIEARR TN G dnB LT
secondary carriers may ex
control 1nf01mat10n enablmg uplink scheduling for multi-carrier operations.

The control information may comprise measurements indicative of WTRU
power situation, buffer information, measurements indicative of the need of
the WTRU for more uplink transmission resources. Even though
embodiments are described in terms of dual uplink carrier, it should be
understood that the embodiments described herein are applicable to multiple
uplink carriers as well. Kven though the embodiments are disclosed with
reference to control channels and data channels associated to wideband code
division multiple access (WCDMA), it should be noted that the embodiments
are applicable to any wireless communication technologies that are currently
existing or will be developed in the future, such as long term evolution (LTE)
or LTE-A. Tt should also be noted that the embodiments described herein may
be applicable in any order or combinations.

[0031] Figure 2 shows a wireless communication system 100 including a
plurality of WTRUs 110, a Node B 120, a controlling radio network controller
(CRNC) 130. a serving radio network controller (SRNC) 140, and a core
network 150. The Node B 120 and the CRNC 130 with the SRNC 140 may
collectively be referred to as the universal terrestrial radio access network
(UTRAN).



[ 0030] The enbodi nents are provided for generating and transmtting control
information enabling uplink scheduling for multi-carrier operations. The
control information may conprise nmeasurenents indicative of WIRU power
situation, buffer information, nmeasurenents indicative of the need of the
WIRU for nore uplink transni ssion resources. Even t hough enbodi nents are
described in terns of dual uplink carrier, it should be understood that the
enbodi ments described herein are applicable to nultiple uplink carriers as
wel | Even though the enbodi ments are disclosed with reference to control

channel s anqo@l@qa chaangdsvrass oediat ed the wideband sede dinmthehiestigrul tiple
access (WCUMR), it _should be noted that the enbodi nents are ap (El icable to

any wirel essViEhMANPEaPilGA vekhhbogmesuriraionaveh by FEBNG J3%andthang or wil |
be devel opedspmcting huhbig, t@@@Wmsl pl@goﬁ@maeeﬂqbytdn@rcf(mc\ﬁﬁb Afq LTE-A

I't, should al so_be noted that the enbodi nents described herein may be

appl i cabl e i9weSRNGLHeAreghopsibitwaEE gnid shpwdBe nprdghineaty emdisationni r el ess
communi cat i Q w838 Mnd ARrddgdiidl Gﬁgayaoeolln%aba wt}gfwMBgsco%%n&mm}lode B 120,
a controlling radio network controller (CRNC) 130, a serving radi o network
control l er (CSARD)10040, and a core network 150. The Node B 120 and the CRNC
130 with thgo&ENC 14Gpmy ol |ﬁ91%t!1641%h Mlo@l@d{a%iaﬁﬁ ro?ﬁué@"l‘?{?u i e Mnhver sal
terrestrial radlo access network (UT 32] As shown in Figure 2, the
WIRUs 110 arMederd égihpiithic ot dless wmwmwéloma@eg 1m>o>f Rigrre R i & shown

communi cat i Qf sk ot N1 \PRNG 430, ACt 1 SENG 140 1 AL ROUGH0 LK 66 WTRUS

11. 0, one Node 0, one 0, one SENO 1 are shown I n Figure
2, it shoul @r@éonfwmﬂ @Wfoalﬁya @efrh@iir@épmrﬁlm cqmtmélr&@m&m faf madtidevi ces
may be incl udetd fyklle (-LRISSS, CARTURTRRL | o iisdem sl JOZ3] i gure 3
is a functional block diagramof the WIRU 110 and the 3 B 120 ‘of the

W rel ess corptfiiezatlifon sysapel007.04 nEingy el 18, apangdroanli% apdgqiher 3" t he
WIRU 110 is cbﬁp&%my EHOCE%B!)\QI% tWa{ Hxa"}hr% 1nBa %ﬁﬁca@’W‘ri?Bt hr}%rlgelglgﬂj igured to
performa nmethod of providing contfol 1 nformtion for lti-carricer uplink
transn155|odJST%BHWWR@tmﬁﬁwﬁﬁGﬁﬂd@@nduém@6®s$@H@£W5£Haapeh@ﬁmerﬂ@16 a
transmtter , nant s (not
shown) thatq%%ylt())%3 oﬂ%{ F%ggnF%gH%a(§§§%L%%%$Hgm%9%%?§g?&fEH?E9%?OV|ded to
store softm@p%wancBUMEﬁgdoﬁenamdmg<®ysbbhﬁmmppkmdhtmoﬂucenwﬂ1ﬁﬁemprocessor
115 is proviged t;perf Q&G%das’a' ?Qﬁth%mb&ih?;%ﬁ%cdi 1028 PMD Thfe e%é’l@é Var e,

met hod of prOV|31ng contro ormation for multi-carrier 1
transn133|odlﬁmnd@mdhdannsnmﬁemléhbnﬁﬁnehkSMHESQWDS@@dbehommmmhmn¥ecelver
116 and/or t 1 | f | Vi Qr transmtting
over. nu|t.p|gg%%@?ﬁ§?§5£%?% %ﬁﬁ ng’@P%Rlﬁ?QIF%E%%%8¥§%P§mg}m?Imﬁénltters
may be |ncImﬂeddudedmwﬁHmWTRwUIm© 'mhemmece1hk&anﬂﬁ&eandwmhaetﬂahanatter 117

are in co [ h ocessor The, ant enna i.S i
cormuni cat 1 b (RO bE PLOUEBERe 2T TREREARERR (1D 35 M
facilitate mhmnnmamgnnswnbnbamdtmﬁae@mwmnlrﬁ anidr dlee ssandati@er [10034] The Node

B 120 |ncIUQe%ﬂahp§5%essor 125an53 ei v “”fggfdg transmtter 127, a menory

1.28, an anténna 1 ARG Bt et poren X E’own) t hat may be found in

a typical b@§84$tat|dhethﬁamkmz@ss@udé25 m@aﬁ@ﬂfl@mnede&mmsuthki a net hod

of providin control fornatlo ink transm ssion in
accor dance 3ﬁ¥ﬁ”“%% d%ﬂéh?gmﬂlsc o§8d“b8?%mﬁ%# éﬁ%]@@ﬂmfﬁés(ﬁﬁ'the
transnitter sh@vnatieti mag dbanfatid at i=0 fypidal maﬁaetanoacé&sqxrodez&r Theig ecei ver
126 and/or th abJe of recei /orlﬁransnitting

tt 127
over mil ti pFATEMTR o S o dr aiet PR bt el Ad B Tt

carrier uplink transmission in accordance with embodiments disclosed below.
The receiver 126 and the transmitter 127 are in communication with the
processor 125. The receiver 126 and/or the transmitter 127 are capable of

receiving and/or transmitting over multiple carriers. Alternatively, multiple
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receivers or transmtters may be included in the Node B 120. The antenna
129 is in comunication with both the receiver 126 and the transmtter 127
to facilitate the transm ssion and reception of wreless data.

[ 0035] Enbodi nents for indicating by the WIRU for the need or no need of

addi tional uplink resource for multi-carrier operations are described
hereafter. In the context of HSPA operations, the need or no-need of the
additional uplink resource is indicated by a single-bit indication called
"happy bit' carried on the uplink control channel, (i.e., E-DPCCH). A happy

bit is a singkdvddk lor itiehismdkérdOnBE RETuRE iAGhe NOMERY 126, aWerSRtdns " happy’
with its current allowed uplink transm ssion data rate. The hagp bit is

transmitted By 't HeCofrrRuvgaiemywith betl the gerstics $20mndhity transsbter &4 bn t he

E- DPCCH. Thera iRtk (IRPQELSnitHAL ahd réc@pt%ﬂﬂﬁd’@i@@ dita. has ability to enpty its
transm ssion buffer in a certain configured amount of tinme given the

current granfO3phd théhﬁ%ﬁ%@@“éﬁ”dé@?%&ﬁ%#ﬁ%beﬁVBEHé@%%WfF@@SBPQﬁ@%& t he

Cur rent B3GR sh@ndMASupli A EMRE% EorDGRti RS %ﬁér@ﬂon§ he. happyphi t 1S set
“unhappy” if the following three criteria are net (1) the WIRU

| s transm t thenepfie nkic Hheseanddit| o FLIRA HPastiops.ohedndsy 4rheo-aerd ehthe

Ser vi ng_G anfqditibnkr DS dic fe@@ﬁ%ep%rlhdlfc%em LORPLDaLLARAG S Tk “Aghget i on;
(2) the WWRU has enough power available to transmt at higher data rate;

and (e3y Cﬁﬁ%fé’dmbﬁlet%lf%(a(i?étlﬁb%m@? st B4 GHD. oftchapey bittied i n E- TEC

single bit indicating whether or not a WTRU is currently “happy” with its
current allowed uplink transmission data rate. The happy bit is transmitted
by the WTRU every E-DCH transmission and is carried on the E-DPCCH.
The WTRU reports that it is happy when it has ability to empty its
transmission buffer in a certain configured amount of time given the current
grant and the number of active HARQ processes.

[0036] Under the current 3GPP standards, for every E-DCH
transmission, the happy bit is set to "unhappy” if the following three criteria
are met:

(1)  the WTRU is transmitting as much scheduled data as allowed by
the current Serving Grant in E-DCH transport format combination (E-TFC)
-selection;

(2)  the WTRU has enough power available to transmit at higher
data rate; and

(83) based on the same pbwer offset as the one selected in E-TFC
selection to transmit data in the same transmission time interval (TTI) as the
happy bit, the total E-DCH buffer status (TEBS) would require more than
Happy Bit_Delay_Condition ms to be transmitted with the current
Serving Grant X the ratio of active HARQ processes to the total number of
HARQ processes. The first criterion is true for a deactivated HARQ process
and the ratio of the third criterion is 1 for 10 ms TTI. If at least one of the

above three criteria is not met, the happy bit is set to "happy.”
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selection to transmt data in the sanme transm ssion time interval (TTI) as
the happy bit, the total E-DCH buffer status (TEES) would require nore than
Happy Bit _ Delay Condition ins to be transmtted with the current Serving
Grant x the ratio of active HARQ processes to the total nunber of HARQ
processes. The first criterion is true for a deactivated HARQ process and
the ratio of the third criterionis 1 for 10 ms TTI. |If at |east one of the
above three criteria is not nmet, the happy bit is set to "happy."” [0037]In
t he context of DC- HSUPA, setting of the happy bit is defined when two
uplink carrijgsss are UseHe bR SVBCHIHUPK Laidd & e 0Rh) BUriedenble happy
bit may be sent on each uplink carrier and may take a different value on
each upl i nk végPriveruplinfoaslisere oned OHE tyansphol rapsekcindighresnghg tt ed on
an E- DCH i n@aplihit thhy Be ser@MnYesRR&pURk icAK-1GAIHd Shy 'télie;aﬁﬁ%%ﬁtt\;dj‘lge E- DPDCH
and E- DPCCH) , Sh F%r may use the 3GPP Rel ease 8 or earlier rules to the
active upli r‘?!%eéé?PP]éleCﬂTU@BQ] When two transport bl ocks are transmitted on

an E- DCH on @mbppl i 'W rfE{r 6he tﬂaﬂsﬁox?ﬂoﬁk (1§ tI%nst&;irbrll“'zQA E%Cﬁal'hrai er S are

transmittin . one hit is sent
carrier. gmfli fise OPWJOI%,@( Pplér garpist iseanpmgtingds-REDSH Bhd lfBP )| a ( 1) and

(2) above) 358 vaRl e, L BRCINIBARL 16%563%@%99&4%545%0 tﬁgacm{) iterion
(3) above considers thie aggregate transm ssion capability of carriers.
This may becahireved by first calculating the total effective data rate and
then comparifigsol t W ihdGalERR BRGIbAS Setansand! b 0n 5 Bofr finppy DIt ey
be set to unha py' for a given carrier en a Is using all 1ts grant
on that car rpERk cyiersuf 4 TdiLehe., hebdmbomceoigappotenpinghies FdBPRCHt es on
that carrier nd@ﬁpbgmtama wa&qg Qorhk S ub Bl B8 RUM TROG-H4Bb 81K NG Dot h
carriers into consideration S on er than a given

t hreshol d. Koy sehiengidsthappy bit (D@-eFllaS[UPiﬁ(ld tﬂ)u@bmfnpye &mftheéév eadbgcartibes may he
rewritten a [ 0P40] 0 NSRO L ) over an
R- DCH. , the§h%%él§/&%1? may % éhf]rg Qﬁgérioﬁnﬁgbpp&ppé C%Eﬁaat hhgé; %Eok%g%\% ng
criteria aréramemission capapilityt éfebaiRTA)riess.t r'Eins nnty iegaddevmdchy §u*h‘edu| ed

data as all QXEﬁaHXg the total effective data rate and then comparing it with the TEBS

and the delay condition. The happy bit may be set to “unhappy” for a given
carrier when a WTRU 1is using all its grant on that carrier, has sufficient
headroom to support higher data rates on that carrier, and the time it would
take in the current state taking both carriers into consideration to empty the
buffer is longer than a given threshold. In the context of DC-HSUPA, the
happy bit setting rules may be rewritten as follows.
[0040] If one transport block is transmitted over an E-DCH, the happy
bit may be set to "unhappy” if the three following criteria are met:

(1) the WTRU is transmitting as much scheduled data as allowed by
the current Serving Grant in E-TFC selection;

(2) the WTRU has enough power available to transmit at higher
data rate; and

(3) based on the same power offset as the one selected in E-TFC
selection to transmit data in the same Tl as the happy bit, the TEBS would
require more than Happy_Bit_Delay_Condition ms to be transmitted with the

current Serving Grant X the ratio of active processes to the total number of

-8-



the current Serving Gant in R TFC sel ecti on; (2) the WIRU has enough
power available to transmt at higher data ate; and (3) based on the
same power offset as the one selected in E-TFC selection to transmt data
in the sane nil as the happy bit, the TEBS would require nore than
Happy_Biti Delay _Condition ns to he transmtted with the current Serving
Grant x the ratio of active processes to the total nunber of processes.
The first criterion is true for a deactivated HARQ process and the ratio of
the third criterion is one (I) for 10ns TIT O herw se, the happy bit may be

set to " hapRM‘ocesses Thel ffrst WotetibARS RAL torl ACkSivALE Hﬁm%%&gsegncpﬂﬁer an
E- DCH, the haE bit for each carrier may be set to "unhappy" if the three
1

fol | owi ng criptigef theaphérdygiterion is one (Lyfort WensffRy Pehervisasiictltapny bits nuch

schedul ed daha, Bse: B eppyrer as allowed by the current Serving_Gant in
E- TFC sel ection for that carrier; ogS% the WIRU has enough power
avai | abl e on t half t@artrarsporidhleqkarmnittangmithechpysian BAIGH redapan bit (6)

TEBS woul d r5GUich @atTRErnd M ke 14 RIHBSHR) G @@nye faiovgw&n(em ﬁmvpl e, Happy
Bit Delay_Condition 2TB in mllisecond) to be transmitted with the current

effective data réte &byMelgdd edtraveritiang a%mlllplhkch@é‘ﬁheiiéﬁ? orFghe cerwddr upl i nk
carrier, thegehfeed bvﬁl&%@en‘% @Eﬁnfﬁ_%(ﬁ%tclﬂl@ﬁ‘@@ Rsed, P t}‘iengaﬁ%lfe power

offset as the one selected in selection to transmt data in the sane
TTI and the carrifer &ke tWéRRagpy maughapewdropvalble car thair cugiengta he

current speqkefﬂsgllﬁggé/hlrége@&ggga% the specific ratio of active HARQ
processes to the total nunber of HARQ processes. The current data rate

aggregat ed over @1 JplBnkoeldriepeire njoge dlvirai nkrksheld surmyinpgf tine Eif ecti ve
data rate Ofexgllnbley@ia'pg§_l§l?‘jﬂe'1££ Tondition_2TB in millisecond) to be transmitted

with the current effective data rate aggregated over all uplink carriers. For
each uplink carrier, the effective data rate is calculated based on the same
power offset as the one selected in E-TFC selection to transmit data in the
same TTI and the carrier as the happy bit, and for each carrier using the
current specific Serving Grant X the specific ratio of active HARQ processes to
the total number of HARQ processes. The current data rate aggregated over
all uplink carriers is obtained by summing the effective data rate of all uplink
carriers.

The first criterion is true for a deactivated HARQ process and the ratio
of the third criterion is one (1) for 10ms TTI. Otherwise, the happy bit may be
set to "happy."

[0041] The threshold amount of time (e.g.,
Happy_Bit_Delay_Condition_2TB value) may be signaled by the network.
Alternatively, the Happy_ Bit_Delay_Condition_2TB value may be the same as
the conventional Happy_Bit_Delay_Condition value that is used where one
transport block, (i.e., one uplink carrier), is transmitted.

[0042] In accordance with another embodiment, the happy bit on each
uplink carrier may be set according to the respective power headroom
conditions and individual grants of each uplink carrier. This means that the

happy bit may be set to “happy” on one uplink carrier while the happy bit is
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The first criterion is true for a deactivated HARQ process and the ratio of
the third criterion is one (1) for 10ms TR O herw se, the happy bit nmay be
set to "happy." [0041] Thet hreshol damountoftime(e.g., Happy Bit

Del ay_Condi tion_2TB val ue) may he signal ed by the network. Alternatively,
the Happy_Bit_Delay_Condition_2TB val ue may be the sane as the conventi onal
Happy Bit _Delay Condition value that is used where one transport bl ock,
(i.e., one uplink carrier), is transmtted. [0042] 1 n accordance with

anot her enbodi nent, the happy hit on each uplink carrier may be set

accor di ng t gt e J&ﬁpg@tdnvglemm&ruﬁmaeﬁ@ GORGH LbQRSe, aRdel BALyidual grants
of each uplink carrier. This neans that the happy bit may be set to "happy"

on one upl i MEWEEREIEPOTIP Prans e dhaphghdidata sategatthe gthey pnliphyartén. t he ot her

upl i nk carrigrgthef l‘aI{tQ)rnthQ%H%?GEhnﬁ %‘ileerﬁéloﬁgpu‘é]h power headroomto
transmt at a hi gher data rate on the other uplink carrier, or if the grant

on the ot herl0¢Blli nk diarpaivelss ﬂh@v\)éﬁfppY[ D43} Ane ermlanki vairier fekle HWappy bit on

one uplink cgyf rri ing to
e bﬁg@?ﬁféﬁb&ﬁaﬁf B o AT A carri ors.

I'n this caseowchéerippy) Bh tothaplipk cawiers.oln mlwaapw'the( hapiyt bit meay\mmu is
transm ttinge.as, %ﬁaﬁﬁm@}iﬂhﬁg vWek@ léﬁaﬂgﬂn&%g aQXm% H&L 1@&'&1?&9 ying

grants on both uplink carriers 1n E-TFC sel ection carriers,
(2) if the WHRWehdy érrogghiepowevingy aidngdloa b(ﬁhtmnémmrms anhE@}FéJr dat a

rate on any s@fecﬁ(grl fO?betIhhﬁ)HlllQ ga%er%a{ryf%ﬁé WIHU (1’3%% E%o%r 5 l HRTE power

of fset(s) as the one sel ecte sel ection t upli carriers)
to transmt tdatapsimt ahe highee dPR rals onhanyhepply ijﬂne uvlflnlt otrajerE- OE)(EBD buf f er

t at TEB e.g.,
e

current ser\Hory ugh@lﬁt@@,metfﬁkilonfgammlo datrcouhlte sdmee A1 isg the hmopy \bét, pf ocesses
to the tot altoﬂ'l" r@?)rc}pfbuﬁiép Q?gﬁﬁgs(T@%S?qg&I& ak 5151?5 more than a threshold

amount of time, (e.g., Happy_Bit_Delay_Condition ms, or other value), to be
transmitted with the current serving grants, taking into account the ratio of
active processes to the total number of processes on each carrier.
[0044] If the happy bit on one uplink carrier is set aécording to the
combined conditions of both uplink carriers, the happy bit on the second
uplink carrier may be re-interpreted in one or a combination of the following:
(1) The happy bit may be set to “happy” if the power headroom on the
second uplink carrier is larger than the power headroom on the first uplink
carrier, and “unhappy” otherwise. This information helps the network
determine which carrier the grant should be increased on; or
(2) Alternatively, the happy bit on the second uplink carrier may be set
as per the conventional rules for happy bit setting considering the grant and
power headroom conditions on the second uplink carrier only (or on the first
uplink carrier only).
[0045] Alternatively, additional information for uplink scheduling may
be transmitted via the happy bits by the WT'RU. For example, the two happy
bits (one happy bit per uplink carrier) may be optioned for different usages.

For instance, one happy bit may be used to indicate overall happiness status
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[0044]1f the happy hit on one uplink carrier is set according to the

conbi ned conditions of both uplink carriers, the happy bit on the second
uplink carrier may be re-interpreted in one or a conbination of the

fol | owi ng: (1) The happy bit may be set to "happy"” if the power

headr oom on the second uplink carrier is larger than the power headroom on
the first uplink carrier, and "unhappy" otherw se. This information hel ps

t he network determ ne which carrier the grant should be increased on; or
(2) Alternatively, the happy bit on the second uplink carrier may be set as

per ‘the convenrtd GrARUTHl £30fd@hc @Yo br SR LhNGLISORST H8014RE Hdgngr ant and
power headroom conditions on the second uplink carrier only (or on the

first uplinkvidkrthp etheshpyyy bit oousimtiefoeetioe tgfalladdfersvndiranalsrmat i on for

uplink schedgy i 'fd}gleme tlg rbARY ”c‘otése‘% o4 1ﬁaf¢1ﬁa$@p9ﬁ' Qh(ﬁ $hdYatbhgnIERU.  For
exanple, the two app¥ bits (one happy bit per uplink carrier) nmay be
a

opti oned f orelgireflae ant ﬁ@@g&%VhF@%”thtance one happy bit may be used to

ndicate ovgigls) NaPRLCSS,SALUSapiBl phNGITERL it @FCandange ot 4y one of
t he enbodi nents di scl osed herein, the other happy bit may carry

i nformation deperaling oxlisf eaadétinn ﬂHértéﬂ mézﬁvteeﬁleafhﬁ@mfczfrtﬁéranéh@ ¢agripeferred to

as "a pri marg[( DARRY Ditk” pBRY 108:BLEEE ONE JSoliGTLIh Akt © A% pBwsecondary,
happy bit"’ 5046 The secondary happy be 'set (to elther 0" or "1")

eadroom may correspond to, or may be equivalent to, one or a combination of
the following measurements: DPCCH power (i.e., the carrier with the lowest
DPCCH power translates to the carrier with the highest power headroom),
uplink power headroom value (per carrier UK power headroom (UPH) value
calculated and reported in the SI), or an averaged DPCCH power of each
carrier, for example over N slots, where N is a integer that may be
predetermined in the WTRU or configured by the network. For example, the
number of slots for averaging may be three (3), which is equivalent to the
averaged DPCCH used in the NRPM calculation.
[0047] Alternatively, the secondary happy bit may be set (to either “0” or
“1") depending on at least one of the conditions that the power headroom of
the anchor carrier is larger than the power headroom of the secondary carrier
by a configured threshold, (i.e., the power headroom difference is above a
threshold), that the power headroom of the anchor carrier is larger than the
power headroom of the secondary carrier for a configured or predetermined
period of time, optionally by a configured threshold, or that the DPCCH power
of the anchor carrier averaged across a number of sub-frames or slots is no
larger than that of the secondary carrier (optionally, by a pre-defined or pre-
configured threshold). Alternatively, the secondary happy bit may be set (to
either “0” or “1”) based on comparison results (optionally averaged across
multiple sub-frames or slots) that are generated, at each sub-frame, by
comparing the DPCCH power of the anchor carrier to that of the secondary
carrier. Alternatively, the secondary happy bit may be set (to either “0” or “17)

based on comparison results (optionally averaged across multiple sub-frames
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dependi ng on a condition that the power headr oom of the anchor carrier is

| arger than the power headroom of the secondary carrier. The power headroom
may correspond to, or nay be equivalent to, one or a conbination of the

fol |l owi ng neasurenents: DPCCH power (i.e., the carrier with the | owest
DPCCH power translates to the carrier with the highest power headroon,

upl i nk power headroom val ue (per carrier UE power headroom (UPH) val ue

cal cul ated and reported in the SI), or an averaged DPCCH power of each
carrier, for exanple over N slots, where Nis a integer that may be

predet er m neg diftst et WIRUsers@AS Lounad sy. rlafi, NSt WK karidsotheeyah@! e, the
nunber of slots for averaging may be three (3), which is equivalent to the
aver aged DPdepligsed of he hercRRPIvRE#TC i dbflont eoquwaf\ercﬁ&wrveﬂ;he t he
secondary happy, t-}igt n@MO(anz%etbe( Lionh & Bhﬁ{metgz aQdragd "Witidapendiing an at | east
one of the condltl ons that the power headroom of % he anchor carrier is

| ar ger t han B&ierifyowss: onéladlilsom of the secondary carrier by a configured
threshol d, (hody thefh@qmﬁc@%?e@ﬁ&pmo@éom}@r%@%%mk%ﬁﬁ%@@ﬁ&@&%ol d), that
t he power headroom of the anchor carrier i1s [arger an the power headroom
of the secortfafyravgmisséqn ihgy TH %%ﬁflswﬂsewemarrpqrrela@tﬁﬂﬁ%@aep@dtw of tinme,
optional ly Ry, a,G0M QWb QB@%@P@CP@rI&M&sQ%n@P&g‘E Rver @fnd he anchor
carrier averaged across a number of sub-franes or slots is no larger than

t hat of the thezonldany heapyibéh if bpnboridd ¢n thy ED Qi ectied raregr aind no

pre-confi guiadyf e hobiniidh Lornatd BHOH s EARAAINARMY ldy my be
set (to either 1") based on conparison results (optionally averaged
across mnul tM‘ﬂréffshfbsmhﬂrﬂv@p@rbl‘fs¢ro@1sl}el’tthaﬁn<d10e cgjrive oatiedsurpiereerdfrysub- f r ane,
by compari ng,thg. DRCH:RAEhafly b S @%ng.gmcﬁgve&qh& WAtnfifcabils, secondary

carrler Al ternatively, e secon appy set (to either "0"
or "1") bas@édowecmWdeprJEs}m gy (optizonaittyd auer Byedumémassanul tipl e
sub-frames .of;gl 8%%% %{:9& %‘dﬂ?&&ftﬂ& Qlmpal oGREAD. @%‘R%Ifi % by conparing
t he power headroom o anchor carrier to that o e secondary carrier.
The aver agi h¢049%t hod Wieep betheiarhiers ard fHi@Hi wtavetizgeriwiarh apundat i on or
majority vote 04 . e y sel ect
only one car r1 erertfrmsqll]—_idegcﬁy{el[ glan%lﬁllgng%ﬁl?%mi%ﬁ &“fblg){‘]i 32%? b ﬁ?@% y one
carrier is Beltya@shided bvee thﬂdedOhd@rytcaarm@rrmt Vm@geIEaDll‘-ﬂ](ﬂ%yaMCcEx@Pm—i) I n
this case, n Qne, hanp: S smtted on
t he E- DCH a%?#éépcgtr“% eqr?gg_{ ay %‘Eapﬁglyb% settrraansm e%) (t)}\lleerEt gl E- DCH
i nacti ve carriier carfhe (Mliﬁatdlmwfm}whlssm dr wotst mgthe zltta;pplycmm)oamoéﬂtdﬁer t he
anchor carri [ the sy pl. eme tary car The primary happy bit may be
transmtted Sg(i?grga{yhheapg%cﬁol}la\&%&r |eet¥a and &f’ﬁe secondary happy bit may be
transm tted (@ thelsuppllénentaiey hat rit@oyglothy iabevey embadineegandt ess of
the nunber %l %Ee!i\llr?tfllze(%cr:ll{lx a(‘)'%tcl ershni[caruerl g\h ng%ga} Calrlreld S are E- DCH
active, the prl mary Bi't ransnitted over tlﬁe anch or TCarrier
and the secoa@aafyndmplmnhmup‘mﬂ;damérrsansmtted over the secondary carrier,
or vice versg...|f on one. carri. act,i happy b|t
may be tranignqatled olrll Flcén%qnﬁﬁﬂlﬁl nlo\%/léelceg%rofhen?e b %6 cfsef% ‘etgg {5t her  or
not it ist hepmn(bhxsrmearbe epphealndadlhéuﬂgcwdaacky cbﬁp&pyrdglatdlémyofnﬁﬂe be
transmtted. [193050 / ﬂ;& ) notted thﬁtd it “é“? 1h above enblodl ment s
are descri b&d"™ éalﬁsc?r?f ?“8 ”{%r?ﬂffl?l RUCAFPIEF el Hig QRFEURY be used
for the case3@PP Reteasé Barr éa\t\bex@lphle@lfozcmp’mdﬁs maly0@bddedmnmeeardanee W th
anot her errbOdch\r/T%ual’ly 88’515&1'11?75 tLe QV’?E tlmr?!l use two different values for the

' Happy_Bit_Delay_Condition for each uplink carrier as configured by the

network: one associated with the anchor uplink carrier and the other

associated with the supplementary uplink carrier.



happy bits may be applied individually to each carrier regardless of the
nunber of transport bl ocks being transmtted. Alternatively, the
conventional (3GPF Release 8 or earlier) rules for happy bit may be used on
each carrier individually. Optionally, the WIRU nay use two different

val ues for the Happy Bit Delay. .Condition for each uplink carrier as
configured by the network: one associated with the anchor uplink carrier
and the other associated with the supplenentary uplink carrier

[ 0052] Enbodi ments for triggering, and transmtting, WRU control _

I nformation (gdsoe. , SR hAGs i @fiFRIIMank Ofathitding AWIRAS BRELALT ONS are
descri bed hereafter. In HSUPA single-carrier operations with inproved L2 on
t he uplink (eloynatigfRe.i schednfingunbgmaiion frMaclii-sdirler eevalials ard ggers are
defined to tansihtheRlnel ANSTPA H1QEardler betilibORRY 43R cannot
transmt data at _althle (adﬁe' to HARQSg%o%gas_sggo %r%ﬁg not ac ivated, grant

bei ng too | ¢ uekiek Ye.and WHRUSH zenfusfuré¢d wethta Mdsnist), bafdrel tiirgsonese | ar ger
than 0; when.kh ' a IS, 0 ' KrOp 1t ta than
what 15 cur renery g B oMt BRER T BRI R RIERL a8 o

i nform t he NodenB datat pévidhe tthEARS broréssgs bkib@ nhlagctivprady gtint befren peri odi ¢ -
SI is triggere anfii.gur. [ ; ] h. change of
. D serving ger e e Ee s fat UEndR MRy b I R OBy DG
These nechanhs e vimgentaniiskzercagdapbed hher haingedddte thiungtiabms propehly in the
context of n | £ i.er 1L.on | hoUPA: T, ct ual
changes nmy aseiaR bl Hhn SRERAIRRS Gl AL WHEIRL Rk AP eSS

mul ti-carri éugleperatitoisia hdsearsiebddwhimgeripdioSiras iagret<s| s mafigbeednodi fi ed
such that i Vi t he UL wer _h [0 | Ur.¢ t ,f.or h _carrier
i vi dual | 57 RoLe SRty BN w0 SRR AR TRA RS T e Bl BRI £

i ncl ude UPI 'sefvorg EHeCHuppliement differodrNodsrB. Hsess hoguhahisndsi gaedetolld, wher e

UPHA and UP correspond,to the..ratio of t.he,maxinu RU.t.r ansni ssi on
Sovor ooy G LESRANda’ O SO gl WS LN o0

respecti vel ypera@obd [fA ¢xmnndd EHFU PAhel'WI&Rituateghanggonby dagendPRih theasur enment
and the Node-. B may i nf.er the é{PII of the other carrier based on Node-B

: informatidn carried,on ihe S1. . . .
i nternal neasurenents and paramnéters, such as a noise rise difference

bet ween t he [@@8f i er s Fandiudti-coriner DRGEtHosd, giaschbduling infdreragino€Sh atdyo (SIR)
arget on, SSE SR Sha BRPTCHALLRL RO o AR B R L
transm ttedehsh carrier individually. More specifically, the format of the SI may be
expanded to include UPH for the supplementary carrier, as shown in Figure
11, where UPHA and UPHsg, correspond to the ratio of the maximum WTRU
transmission power and the corresponding anchor and supplementary DPCCH
code power, respectively.
[0054] Alternatively, the WTRU may report one UPH measurement,
and the Node-B may infer the UPH of the other carrier based on Node-B
internal measurements and parameters, such as a noise rise difference
between the carriers and/or the DPCCH signal-to-interference ratio (SIR)

target on each carrier.

[0055] Alternatively, a single UPH may be calculated and reported as:
UPH = £ nmx% Equation (1)
(Porcems + Popcenn)’ "
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the WIRU anplicen] and Pppc,"" represent the transmtted code power on P
DPCCH of carrier 1 and carrier 2, respectively. In the case where
per-carrier maxi mumtransm ssion powers are configured, Pmay represent the
sum of the per-carrier maxi mumtransm ssion powers. [0056] Alternatively,

t he conventional scheduling information format remai ns unchanged, but the
WRU nay report the SI individually in each carrier. For instance, if the
Sl is sent over the anchor carrier it reports the UPH of the anchor carrier
(UPHA), and if it sent over the supplenentary carrier it reports the UPH of
the suppl emgptcag y>ma_(.33fsrﬂkx%rto(éﬂpﬁ;)imu%%ﬁp%%%f eltl n BhgakBEfQry he anchor
carrier (UPHA) is™he ratio of the maxi num WIRU transm ssi on power and the
DPCCH code prweVTRU dergneheid ¢arr i espresnd thd erddehnittéDeodehpovedipgd ement ary
carrier (UPI-1s) is the ratio of the maxi mum WIRU transm ssi on power and

t he DPCCH cdtRCQidwé ramwier tlhmdsuappeedaaszaciivaar i gre cas@ O3} Ther-taufiter
information f] I e ] | ghest «priority i D (HLID),
and hi ghest n%lr@gglﬁ;[ glﬂafl%‘afscszl-ég%?%eggng{b %)quﬁg{el%e(a'sf ﬁt“u}ggglrg%%@g@ Qt% rIH”eA two Sls

may carry CoRibLhdrRhAtdahhamu traRYmRSIHipbierent . Sending the scheduling
i nformation éOSJ(;L over the two uplink carriers independently with the conmon
Ionf

buf fer statd or métiesratisl dthsecarmertiongl epheduing sinfrBrtiem \RetrY be

over cone by ytRgingnhedhARat $uditss vosred hgf eifyt EROEBEMILLPIE idichdier ent S|
types are defined herein. [0059] Sl -tyPe A. This SI contains the sane
i nf or mat i on cATrErgsifoggnstpace, if the SI is sent over the anchor carrier it reports the

UPH of the anchor carrier (UPH,), and if it sent over the supplementary

carrier it reports the UPH of the supplementary carrier (UPHs). More
specifically, the UPH for the anchor carrier (UPH,A) is the ratio of the
maximum WTRU transmission power and the DPCCH code power on the
anchor carrier, and the UPH for the supplementary carrier (UPHg) is the ratio
of the maximum WTRU transmission power and the DPCCH code power on
the supplémentary carrier.

[0057] The buffer information fields (i.e., TEBS, highest priority logical
channel ID (HLID), and highest priority logical channel buffer status (HLBS)
of the two SIs may carry common information or may be different. Sending
the scheduling information (SI) over the two uplink carriers independently
with the common buffer status information would be inefficient. This problem
would be overcome by the embodiments disclosed herein.

[0058] Multiple different SI types are defined herein.

[0059] SI type A: This SI contains the same information fields as the
3GPP Release 8 SI, where the UPH carries the headroom as measured on the
anchor carrier. The SI type A carries the following fields: UPH of anchor
carrier (UPHA), TEBS, highest priority logical channel buffer status (HLBS).
and highest priority logical channel ID (HLID).

[0060] SI type S: This Sl contains the same information fields as the SI
type A but the UPH carries the headroom as measured on the supplementary
carrier instead of anchor carrier. The SI type S carries the following fields:

UPH of supplementary carrier (UPHg), TEBS, HLLBS, and HLID.
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3GPP Rel ease 8 SI, where the UPH carries the headroom as neasured on the
anchor carrier. The SI type A carries the following fields: UPH of anchor
carrier (UPHA), TEBS, highest priority logical channel buffer status
(HLBS), and highest priority logical channel 1) (HUD). [0060]SI type 5:
This ST contains the sane information fields as the SI type A but the UPH
carries the headroom as neasured on the supplenentary carrier instead of
anchor carrier. The SI type S carries the following fields: UPIIl of

suppl enentary carrier (LiPHs), TEBS, HLBS, and HLID. [0061]SI type AS

This Sl cont@p t he ayp. iABf ehBSH QRefihehidSsAse It mAtichYREdLadute O e ' UPH
carries the headroom of both anchor and suppl enentary carriers. The SI

type AS car riledyphed f B dlk n§PH efegges Ubpaheqdopgn qiEggth HUBBOT aal HUD.
Al ternati vela@pten%nkaw cfah@érgs TyRHEY %{g@ Wk&rﬁ@Xh@?olB%ﬁﬁ%]ﬁgldb nyppg field

carrying the conbi ned i nformation. shoul d be noted he nunber of

bits assi gnddPte EBBA. HldT apdyHbEDt haltemativels. the twe figldsr BRHA(BTPP Rel ease

8) SI, or theppy rm«sr b@fcapﬂléoﬁlmxe%&fa%gﬁg {12 &m&g&oﬁa&@nmﬁ agdi ti onal
|nforrrat|on Th|s type may also be In reted as | egacy SI (e.g.,

Rel ease 8) v@ihtohlda‘he ael‘@ﬁtthéhallle npmber @fabhtilﬁﬁﬁggfteﬁetouplch f@ﬂd e Bupd enent ary
carrier. [0062)SE LyRe EdhiGaBb £ARLAIS e SANRA! O RL Lo ) ol ds as

the SI type A but the UP-1 carries t headr oom of either anchor carrier or
suppl enent aroyraééﬁdrﬁoaccomh@ias;q: theyaslsitfoned pfpraatione Thag Potwiopgnayiadsadss UPHA or

15PH5, TEBS,;, d Wil er the
first field C?gﬁ?&%\ﬁg legar&?JIDSE}I—&e%r qiﬁtl%’él—algg% & an a&%&fcﬂﬁ&@ﬁ?}g%}%@ SI type

A and S| typéeTEEof the'suppleinestarhearsighe |nformat| on fields (except for the

ndi cat’ on hbbdo) [ 0068 Bl kYRR c&bdaﬁqs%e%&m;m%&]&n% hig; haed Shat The

ot her SlI alreaycontal fer status 1 nformation M HI HS,
HUD) such t Hape thewptee URdt whgehilid dreadtogmus! jepthor mh@n Cm}prb@ used for

ot her purpossgﬁplemﬁta% LYRE. Rrpm Iwerﬁcyf#&% QL f!ﬁ'i’(!dan%qgl st RPIBPAr © fields

may be used ur poses. or exa the spar nay be used
to indicate UM%C’&E@%SHEJBSI Hé.I8) am@poradudrtgmtak figigetoi 1nglca‘aswa¢them1®r15| on of

bel ow, et c. 0B A e RS hec P UERS dFt B A e e e R b1
ype requrres nore an 18 bits
(the size and SI type S as it carries the same information fields (except for the
indication bit).
[0063] SI type R: This SI accounts for the fact that the other SI already
contains the buffer status information (TEBS, HLBS, HLBS, HLID) such that
the space for the buffer status information may be used for other purposes.
The SI type R may carry UPH, or UPHs, and the spare fields may be used for
other purposes. I'or example, the spare fields may be used to indicate the
causes of the SI reporting triggering, as an extension of the TEBS for bigger
MAC buffer size, for SI type indication as described below. etc.
[0064] In the case where the SI type requires more than 18 bits (the size
of the 3GPP Release 8 SI), then a new entry may be defined in the
conventional E-DCH transport block size tables or the conventional E-DCH
transport block size tables may be modified to support the new SI size.
Alternatively, the value of the first non-zero entry in the E-DCH transport
block size tables may depend on whether or not the WTRU is configured to
transmit a specific SI type (e.g., SI type AS). For example, if the WTRU is not
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of the 3GPP Release 8 SI), then a new entry nmay be defined in the
conventional E-DCH transport bl ock size tables or the conventional E-DCH
transport bl ock size tables nay be nodified to support the new Sl size.

Al ternatively, the value of the first non-zero entry in the &JCH transport
bl ock size tables nmay depend on whether or not the WIRU is configured to
transmt a specific SI type (e.g., SI type AS). For exanple, if the WIRU is
not configured to transmt Sl type AS, then the value of the first
non-zero entry (or the entry for Sl stand-al one transm ssion) for all E-DCH

transport bl.ggks s & Hall8s I1 Wﬁﬁé RS, W& nbiHeSvadse bk B3R &elease 8 E- DCH
transport bl ock size tables, ereas if the WIRU i s confi gured to transmt

S| type AS, (phidy ey for NS staneinalos Eragppisgiopbfor e EMEH yransporg  blagkand- al one

transm ssi org)zeltablteme&é?%hé rtﬁt@%%thth@%@‘PK’ RAZG L ABIBSH BN P61 diibder ent,
(for exanple, 23 bits if the nu nber of bits for UPHA and UPEls are both 5

bits as the SZOPPOIRe|easeassy thaWIEhas pandlgyred Wetrapsmy 5 tepmpsi Hiag nor e

than 18 bit gAY ben tzél%rb%myt@eﬁ]e%h% mmﬁsteh(ggm@%%gma&l&? hefhedat a.
[0065] Alternatively, additional SI formats may be defined for the case

where some fO@H dgangport hlockehp tRelPeawy 18 diffesenl (stexpapleeddditar( theror :
instance, the,3&Pbr Rel &rserl, %kd'{ﬁ‘lﬁli{é‘gf‘esbdfﬁ%smtﬁéﬁ%e Ebbp and, UL but it

may not be necessary to transmt the LI D, and/or TEBS every tine if
t he reason Pdrersanginghe Ré tore ?@tftlélrkgorﬁvl@ythaﬁf]& bt i Rbaesipdiesr  headr oom

on the carrlogfyswhérgp %@bgdgﬁsﬁgotﬁepga@ ze of the SI may be maintained |ess
than or equal to 1 i'ts thus avoiding the need for defining additional

transport bll@ER] si zeAkmtnafively, hdditiageltd fgennisenadp debned foE-tiFcazer ansport
bl ock size tw%@!r@ ?m!ar}' ﬁﬁeoﬁa'?eeS@,@E;%elE%% éoéla apmerfe f cepéatr§ rﬁ%g' red for

t he subset of Sl S is lesst , remaining bits set to
pr e- def i ned IvahnresthersGEYRfeasddt Plnedudss 'E%$ S1LBB0BE Dpnil b, Ib}dt i f g

triggering i, Gepki %ggquamo PI%HMR b @imsaﬁfupr aﬁ%&@@wg(@%@rﬁ@wﬂ < and

configured wth an for mat at contains only O
UPHA) . Ct hetth¢ rfageririsomding ith@S] ISTEBSanﬁLlhformahdn Hb88)powen hehiwo®l may not

b i ded, I d ith th
e Y haCarpdfe bhlor, 3RSMIRGS B NDANDRY S0l AN RRER L AW c

SI on the ot carrier g., anchor "carrier al |l ow t he
WIRU not toeduﬁjltp détbetStthes sending i onerslt foodelifio® 6F]iTiongi tsanapgrti Hock: he

1 erent Lol YRR A1, b A% IARL) SOLRRY e B R, gl ol e for
| ogi cal chamhﬁeta%PD/hmqtlbetomfdsean OEbrts EMLqudepp(dgesulAbtt efrﬁaiﬁerldelisy, t he
carrier ove h I tr m t r iLnf t|on (e.g
the WIRU tr gter?gr%h%ns 1% ﬁ)t §ema§un%/§?§tl%ae}; ﬁe Se pl erpggtdgﬁné({]u "Ph ca r]?eer onl y)
AlternatlveldyflnetthSIpé}dLI D 0, (i.e., LCH-I D field in the MAC header set, to

H1D) or abiggnati ey LSl LOpleLlgued Rk s e faReried dalye of t he

spare bits t he use presence of the SI.
Al ternati veltlya W) mamewheﬁngxtrhé wslh dus St fcanmmthattexdnmm mdymmm ferocess

nunber may gl $o;Pf. Us§dd,) Jith LW SN sh §¥PE%BS. HLID, and HLBS), in
this SI may not be provided, as it is assumed that they have already been
provided with the SI on the other uplink carrier, (e.g., anchor carrier). This
will allow the WTRU not to duplicate the same information.
[0067] To distinguish the different SI types, an SI type indication may
be provided. For example, for the SI type indication, a new field may be
included in the MAC header, or a logical channel ID may be reserved for this
purpose. Alternatively, the carrier over which the SI is transmitted may carry

this information, (e.g., the WTRU transmits SI type S over the supplementary
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[0068] Alternatively, one or several spare value(s) of the MAC-i header may
be used to distinguish the SI types. Alternatively, the TEBS field set to
0" along with IILIDfield or of certain bits of the HUD field set to a
value different than '0" may be used to distinguish between different Sl
types. In 3GPP Release 8, the HLID field is constrained to be set to '0" in
case TEBS is set to 'O"' Thus, the use of a value different than '0" for
the HLID field when TEBS is set to '0' nay be used to indicate a speci al
format or the SI. This special format either may not contain the TEES.

1-111 D, andi@linkleB2idr" )Ml't%atlgélynﬁﬁé contid 6 ¢.be LOEED ddid B yand/ or HLBS
information in additional field (e.g., TEBSprinme, HLIDprinme, FILBSprine).

[ 0069] Al t er AR Viedagler the'fWﬁREthﬁy ﬁéﬁl@éﬁfqllgdr IRy O iohpiesd Piy@rEw o only
‘use one spe%éea»&edslalﬁéfpﬁtﬁeogpat»g BRS AHES LIANL.ON- @Iﬂ%ﬂbyhb&ﬁwm@;cat@Thl S
renoves the need for additional signaling to indicate the SI type, at, the
expense of fheRrresppdetef thegh karmmitivelysthe fme whapehpe 5d 16 Famsmitte o over the
anchor carr gt HaRd éJocésm%nﬁaem ba@sotﬁeq&%m aﬁqn,&vlgﬁ sm e§econdary carrier.
[ 0070] When the suppl enent ar Iy carrier 1s disab e ?: ., there is
no DPCCH beil®$8t r ansAilteresdive Ph%OEQWF@n@ﬁffaV%luéﬁél pinfthe MAFiidrepdex he WIRU
may only send, Sl &s)éﬁeco'ﬁlétﬁlgﬁ%ﬁockg%ﬂ(i%é@ tK!térh@tn‘?é?;{r‘VtﬁQt'I'ESBEaheIH‘Qe?§o

Al ternatively,  the WKU still send SI type AS along with SI type A
in that casd) wiag witk IUPII% isldt orwf ceelain b[‘i@@fﬂ]ﬁEﬂrﬂdH’u heddtsst for aligygeri ng
Lransm ssi oRiRhe0MHa,Ob mﬁ 86 HBLA 9 ofi0f < ERABl:HPE B E R S3MGAY g are

di scl osed. Morre specifica A operations, this control information
may conpri séGtPﬂ?eRfsl@atﬁéc&JFhm@lﬂlﬁff@&dmtqoeﬁrfusﬂ to Wéetttpl QdrecaserrblBhés

appl i cabl e g&t £CO} Yrth, e ﬁs)épo? ay Qd}fb’eﬁ’@nt ﬁanbditfoyaﬂh%%hg) §E1dt\¥19£1 A
(legacy) and ST ty pe Eor R urt er nor e, ese rules and triggers may be
i ndependent fI‘yEP&SpQI &eéGIOtQ) niyot be apchbr Hah@t%@cmﬂda}r {prumat joh khe Sér ribesr s. The
rules for tr r r on_.of t A b e as the
conventi onal b&%qegoqtgloh%g%g]mﬁt% 2 ?ﬁtg ??%D’y%ﬁ? egs%b .aqld%} HREES

[ 0072] Al t er mafoimation, oa per codiin ﬁea@EB@nﬁhIDrrayd/bePHd%ﬁ igforreatidyy it he

net wor k wher, A i-nitiated to nmeasure the
headr oom on t8 %Zlogglq%ﬁldéﬁ% '?g?gg {Hrnl%gir:ﬁh?% Algoﬁl'hﬁgh\[}]\}ﬁ%n it is de-activated.
For exanpl e[0q6A] HSPAAmgBIaatVIelynshe PWHER S hoast bé pmélgum bigh@o@ammi ses the

transm ssi o ng 1S n r
FDPCH( s) for%ng r? ecﬂ' i ont#p% fogﬁg%?%l%ogﬁr gﬂ) {“ CIaoop an measur e
t he power headommh@nneteldefoslﬁﬂdhfemﬂlwgqalmgluonkldmter |tb6r SlSyypeypetis or S|
type AS may )l?eentsr ap %@(I%lll%d o?rexg}nt EerSIt he nglggrbeutrl)rl I nkltt% orvlereta o the
suppl enent aryp ?l carri’er once a8uferment “and t he power “headr oom
cal cul ation aochourherrwpzpﬁétmmm ynaypzlumdmsmatted eVemthe empﬂatye:aw@&r this point,
t he V\TRU WBYO&HI n Of eﬁhglgcg_llelt‘ﬂrea a%mus n rc]ar(:)rpertls 1S§%'18Q| (Iereret ¥S car rl er.
Al ternati vel BRY G ORT hrgd Sl te fof a given tine before
turning of f nb hBPDBHObIemgamnmmﬁtadn omnthtehaqgﬂmpéxemntuahyk aaumle,r the
Al ternative heWI' it for an ex lici om,t he network to
turn of f (olrvyr%%g ]]]%851 ytsﬁ [%a "t §h &R Or( $1'6h oﬁ] ?Lec%nlyeﬁ{“é?raéﬁtugry carrier.
For exanpl eAlﬁehthRUthimW'Hﬁmmta@rstﬁhsdﬁdﬂmvlpaSSQmEah]edg wotlt Betypappl enent ary
uplink carrie r or. a s ecific command. regarding the state of
t he DPCCH tf"%ﬁ?&cgf’s l:ti_ﬁghe%]ﬁg s Sl 8 ntary uplink carrier. Optionally, the
WRU may st ¢@7mpni toEnﬂ;@dhﬁ@mﬁmtdgennditmtshﬁmﬁndf taumrtrvl offorhibigoDPOCI |
transm ssi o S | enentary carfi fter ven n| er has
expi red. %’73]’“!211? g h‘b‘ﬂ{ﬁl nggu rBV}/I\é‘Fe cdésr‘ffols‘é‘ig I@i% Flg?gicf‘ugﬁjw 3{’ the power

headr oom ﬁeaﬁéréﬁﬁm&hﬁmohﬂiel St plagive nh af yomﬁhsienﬂaecsalﬁerdmhhg ﬁﬂﬁénb&tuﬁn’l gger ed
by one or a nation of the foll ent UPHA ones smal | er
than a thr e@gme\ﬁﬁgﬁelﬁ’é’%@ E%@B%@%Wa?%e?n\{}’ Pi‘ér%l é"?%gé‘élﬂotp’ae%%h H'the tinme
it would takBotio SEnphy At(gaty) amsndIssiperE bukf eFU@IhMﬂﬂné h@esurnentngr ant ,
HARQ power of f set anglﬁ%@ ratio of a rocesses (on t anchor

upl i nk car r FEF5eTF 29V em@ﬁn&%a@fﬁf?%m @aﬂ\/?ﬂ% Shcopdgy 1& timer

has expired, (i.e., the power headroom msasurerrent and/ or the



short-1lived power control loop is triggered periodically), when S|

transm ssion is triggered on the anchor carrier (for any reason), when the
grant on the anchor carrier is zero and data becones available in the
buffer, and/or when periodic SI transmssion is triggered on the anchor
carrier. Optionally, any of the above triggers necessitating power headroom
nmeasur enment on the supplenentary carrier may be carried out with the
short-1lived power control |oop. [0074] When the suppl enentary uplink carrier
is enabled. (i.e., there is a DPCCH being transmtted on the uplink

suppl enent ary a5 " IMefe) 12Ny %%%E?x % t?ins‘irh@slérpbt' MM Q0 ybl LBy B used, in
any order or conbination. [007 A or alternatively SI type AS,
may be transaietasdhg ﬁpne(e@feﬁr@éﬁées wtrarpsmhéﬂyéﬁpn REFEL@emeBul es. Optional ly,
only Sl typgod¥s) may l;z@te&mn%gl bURGHR hlsfr&ase RASEI LAY B3R Rel ease 8
Sl triggering ruI es. For periodic SI triggering (for both cases
of zero and m@wri!ewbelgreaﬁhgrt htvwbpﬂ‘é@wlqulréﬁ}opc@rﬂmtgﬁﬁ% t@@mﬁweet@nd

| ndependent h%x&xlo%ﬁl Jrf){hess%@giemnﬁ;;v cm@erAfor%kaﬂ]mew&n aqgldg c&atwpe AS.
Optional ly, e A and either of pe

transmtted.Fof @@W]ﬂ(esyn HhBAmeevadioRs, rﬁéy Sb@rﬁflivg@| rDé’Cé?Pé ﬂQ@QICém[@é‘iS?Soﬂiec Sl
trigger cyclfffiddANGIasbomh GRSV AR ANt PLERRY 9. 0F

alternatively type A and type AS. The type transm tted may
alternate i rDF@%} foa@@chlom digation HJ %m@mhp?am%emmb)}' lqohexndFRmpuEnthet he

net wor k. For, }N@Fh@e{}ﬁgom bRItSe &ﬂ}pﬁee}x‘iéht%y ﬁ?fﬁkﬂ:r ﬁa&eﬁi %%@ Dbr YA56d AN One or a

combi nati on ‘o & connection frame nunmd process, E-DCH radio
net wor k t enpomarle i demtmitted( BRNTGlthed ®1t1¢1ean<tb©hf hplintedcgygieanet ef®. Thi s

elated to T e R YOURRR P DO Bl By b VR ekt Bemt  gurea

to use one crlepbtiencorhesupplementary uplink carrier is complete. At this point, the

WTRU may turn off the DPCCH transmission on the supplementary carrier.
Alternatively, the WTRU may be configured to wait for a given time before
turning off the DPCCH transmission on the supplenﬁentary carrier.
Alternatively, the WTRU may wait for an explicit signal from the network to
turn off (or continue) the DPCCH transmission on the supplementary carrier.
For example, the WTRU may monitor an E-AGCH associated to the
supplementary ubhnk carrier or an HS-SCCH for a specific command
regarding the state of the DPCCH transmission on the supplementary uplink
carrier. Optionally, the WTRU may stop monitoring the network indication
and turn off the DPCCH transmission on the supplementary carrier after a
given wait timer has expired.

[0073] The short-lived power control loop itself and/or the power
headroom measurement on the supplementary uplink carrier may be
triggered by one or a combination of the following events: when UPHa
becomes smaller than a threshold, when TEBS becomes larger than a
threshold, when the time it would take to empty the transmission buffer given
the current grant, HARQ power offset and the ratio of active HARQ processes
(on the anchor uplink carrier) is longer than a configured value, when a

periodic timer has expired, (i.e., the power headroom measurement and/or the
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timers. (for exanple, T SING and/or T_SIGQ, for transm ssion of both S
type A and Si type S or alternatively for SI type AS. The WIRU may use each
common timer for triggering the SI for all uplink carriers. Alternatively,
the WIRU may use independent tiners with the sane value and start tine to
trigger the SI. Since T_SING and T_SIG are used when SG = 0 and when SGis
non-zero, respectively, there nay be situations where one carrier has zero.
grant, while the other carrier has a non-zero grant. In this case, the
timer used in each carrier may be different and the tinmer nmay expire at

di fferent t'bﬁ&%#ll@@bow@e&n%l‘goﬁ% Q@g@re@%e&io@féllﬁr whth ST tfhQmhi@hdn upl i nk
carriers the timers will be common and synchronizZed, and therefore may
expire at tHe teagrsed opethe Anckemenrrige(fpr any ronwe), vorr dirugeadopliexi ty and
al l ow the Slg. k& aﬁléﬁlb%%% am%%ﬁes mauemﬁrthgrbu@f@p drldlRTw i ue,
(either T. SING or T. G, may be allowed to be used at a tine by all

upl i nk carrlperlsdlc‘ﬁhéra\mmwsmys HYS@BWi <1’Teﬂ@rﬂn0hi>lh@lﬂ’1@al Uegonpliyepny pese

condi ti ons, ti:zytab%ogem?g S nuésa%ﬁfﬁd,potv@xe ﬁ/&gﬁ!}éoﬁpyméa%%@émme%ame to keep
synchroni zat i on. ﬁ Imer 1nuse is triggere type A and S
(or alter natspp]@llelgﬂegarx yégifeleAS()ayhh@/C&l?ele@@ﬁémﬂbgleaﬁwrfﬂé‘fﬁdrm%‘wr PoO?O1I n order
to determ ng,hich timer or tinmer value to use in different situations a
set of rules may be defined dependi ng on the serving grant status of the
two carrierd007] S| NGWiep the subbleingethry oplinkeawmss és ed. ftonethsie the
carriers ha - or. t he case
where the Ruﬁﬁglsﬂ ggd%%etgargsgr'glﬁtte@goﬁl %Hg?l %g I?%lg%gy? r?e% gﬂoerfecgrr rier has
SG whi | e t henat hétrhed@iészvlng)ruleﬁ hey bowsehin | aey srdpnyr eomitihatédyar e a conmon

timer or t ' al ue 1)% t9€eoﬁagr Q?er &@eq{; S —gy%g'\% q{la}-’r ltr%’nsf?ﬁtt fernat ively

athlrdtl nf i ure or use ‘erently ineit er cycle or
start tim ngccoﬁ@@@e]\@t tf(?n%(F]Plﬁ/Re&e‘éteBmllwn@mi@eallﬁemébf St hepet Aferay may be

based ti f .t i :
based o oL FANLI BUELL 9D RLL I R 0523808 Ll by carriers
deacti vat ed (@376t he néDWor penndib&t hriggermgdfe boalnchsﬁs@T:@rmyldb@nu@ad for the
case where %,?‘%R} CALS L&y RS mal &%ﬂg@ Qgpat%tte' XQ(?_‘A%d NaRLO %gagl s GQNT 1 gur ed.

In the case e One Carri er I 0OCEeSS vated whil e
t he ot her hasndiogel tyrbBeAtﬁbtmrSiaend@rn%lytysh@tSe eptomtbn Slityer A sl ch may be

ei t her TS|N Qr Iter at v rd tinier that may be
confi gured di ere%’??’%%%ﬂr %I eA% m@fge ranSIP tJE - timng. [00811The grant

status and ,[HARD pr oc‘ié§§1ecrmwvotjun)a§r|comﬁgmy abanglmmtibgﬁctﬁkteigghnt‘aleaccount
e et T Sl LA A T £ RS BRESSH SR ORGERRES o,
have zero sent ISIT]gy}@I’AS]t The 80@apdbessmitted may alternate in time, according to a

known pattern by the WTRU and the network. For instance, this pattern may

be pre-defined or based on one or a combination of the connection frame

number (CKFN), HARQ process, E-DCH radio network temporary identity (I-

RNTI) and other configured parameters. This scheme may be applied to one

or both periodic SI triggers, (i.e., triggers related to T _SING and T SIG

timers), |

[0078] (4) The WTRU may be configured to use one or more common

timers, (for example, T_SING and/or T_SIG), for transmission of hboth SI type

A and Sl type S or alternatively for SI type AS. The WTRU may use each

common timer for triggering the SI for all uplink carriers. Alternatively. the

WTRU may use independent timers with the same value and start time to
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the condition of HARQ processes, T_SING nmay be used and started in both
carriers. If none of the two carries has any HARQ process activated,

regardl ess of the grant status, T_SING may be used and started in both
carriers. If one carrier has zero serving grant regardl ess of its HARQ
configuration status, and one carrier has no HARQ process activated

regardl ess of its grant status, T SING nay he used and started. |If both
carriers have non-zero serving grant and at | east one HARQ process is
activated on each carrier, T SIG may be used and started in both carriers.

| T one Carr'tﬁ{g 1A% BON AR §ﬁwa@a WAL &0 AkhdLEG E PR WARRSRr ocess i's
activated on %at carrier, and the other carrier has zero serving grant
regar dl ess of npn SBIHAWSP@@WUQ@PQ}FIW k¢ aitysdiongivhivee offe SuGeprha¥IENG or a
third timer %ﬂléstﬁg SEALE A8 ol Hon9f GALET 6h tngscaeg%%%ﬁelserv' ng
grant and at east one process s activated on that carrier, and the
ot her carri eschas eadh amt"uevamee’dbmomésféléstlm@gmalﬂleéﬁgelaﬁ@f&rramﬁ st at us,
either T_SI _ S Even

t hough not I@}sté}'l n etsraélr Iannt %ﬁ%%ﬂé%@rrsrgw é%?bollﬁngl? i gﬁﬁo?&?{%@ﬁ%@

confi gurati dmlﬂﬁdviélebf\‘ncmgmgnmd sstnahmwdyaafﬂ gberafopt ynay] 6088] Asthn exanpl e
of the abov% le%rtﬁnqgl qxlt%matt{ve rt(ﬁ%&%cg%(ym xﬂc\e%a tahg&) tfe S.&%)I:CJ ows. This
exanple is ifTUstrative on Y, ment at are equivalent are
cont enpl at ededsigwerd fogatidrt dre tpn@s(emneltnnr@maﬂum(qliéienEFLS]N(ﬁmt éd5k0. any of

t he particul Qaeh 1l ustrag. e [ - nt has the
val ue Zerong Q%)Qﬁ ﬁ%ep?%ge%saeéﬁgrﬂ&% tll?}%/za%ré% §§ car r?%ers RRC
may al so conlfseglffeeerlm@lw Ydiu@emridwdithessmtehubmmguﬂ mfoersﬁm tlmgererdl tgering. The
periodic tri [ TSI NGL(.Ti e 0

G ant") is\g?gptﬁé ”g‘%sceteﬂ%%‘%%é{?r&r%g ‘%Cﬁu?l%\?éﬂigab e bH@HnQeQ mi‘ 'fZgSrGrant "oor
al | pr ocesseésigared dedc bl Vmee’damhslﬂ@téﬂefrnmeﬁy 8l yparnd) TEBD e genb@tgler t han
zero. Wen ahaSLNG eprI res, the transm ssion of a Scheduling Information is
triggered ot € Friers. T SING is restarted when the transmission of a
Schedul i ng 1[0d7®t mat i dn orﬂext m} g@eenredne 2higi I‘tl@nélsosttmmmedalaﬂctorwetn once t he

Servi ng Ga'&tffe\{@rrlt' gpu§1 arrier Serv n nt U

f Unction takes 'a value ol hae?ettch 1 *ZEr0 b&rcpe ltn'e na & - 8 egﬁe ocess is

activat ed omrifdtaitagardfithe two carriers. T_SING may be utlhzed for the case where
none of the carriers has SG allocated for the WTRU, and T_SIG may be used
for the case where the WTRU has SG for both carriers. In the cases that one
carrier has SG while the other does not, the two carriers may still share a
common timer or timer value. which may be either T_SING or T _SIG. or
alternatively a third timer that may be configured or used differently in
either cycle or start timing.
[0080] Optionally, determining the use of the timers may be based on
network configuration of the HARQ processes for the two carriers. T _SING
may be utilized for the case where all HARQ processes are deactivated by the
network on both carriers, and T_SIG may be used for the case where each
carrier has at least one activated HARQ process configured. In the case where
one carrier has at least one HARQ process activated while the other has none,
the two carriers may share a common timer, which may be either T_SING or
T_SIG, or alternatively a third timer that may be configured differently in

either cycle or start timing.



Triggering when SG 0O "Zero G ant" on at |east one carrier and at |east one
process is activated on that carrier: RRC may configure MAC with periodic
triggering also fbr the case when the variable Serving Gant C "Zero
Grant” on at | east one carrier and at | east one process is activated on
that carrier. The periodic trigger tinmer T SIG (Timer Scheduling
Information - different front "Zero Grant") can be configured to a
different value than T SING T SIGis started once the Serving G ant

vari abl e becones <> "Zero Grant” on at |east one carrier and at |east one

process is gggdiyat ed 198 ghatsigak rah@'HAR/&?%Fbclss&]ogﬁgtﬁﬁhfﬁ%ayt%ejoﬁﬁ nsm ssion
0/a new Scheduling Information is triggered on both carriers. IGis

st opped and ‘PEZeintonge rtieh Setagiding Geate ol Hie tapre- WIB@PW%@#WI B¥s in the
Serving G anbhdpdRt & JsHBELdANinREGRAES: £aURAbwd 0 "Zero Grant™ or all

processes are deactivated on both carriers. T SIGis restarted when the
transni ssi of0¢¥2] a ScHedaxdmigjei HbehnweTion haye zejogyeriag Sra0BLprEyssThe writ u
may not trangfcinddiod ¥PEARP brooksshy P s@ﬁa\/\ﬂagﬂ be W3€a GhAtaRSE A bahed to the
suppl ementary carrier is zero. Optional is condition may only be
applied to peridei clispors ioggdei vy crrrist Brnany vERRQ ororeee petivasailc Sl
triggering. ILQEQQQ]SS( 6} tﬁé‘%me&éa{T&Y t Bilg@eﬁna ANSI S50 B a@fedSI Bdvn fOr

exanpl e either ift and/or SI type A and/or SI type AS, when a certain
confi gured @emﬁrﬁl oH ore tchlélq@sohi@r zhivadirooe Bent tiseaxdirshor! dndilpABR

suppl ement ar, Xni‘rﬁ?!rbﬁclﬁl status, and one carrier has no HARQ process activated

regardless of its grant status, T _SING may be used and started. If both
carriers have non-zero serving grant and at least one HARQ process is
activated on each carrier, T_SIG may be used and started in both carriers. If
one carrier has non-zero serving grant and at least one HARQ process is
activated on that carrier, and the other carrier has zero serving grant
regardless of its HARQ configuration status, either T_SIG or T_SING, or a
third timer may be used and started. If one carrier has non-zero serving grant
and at least one HARQ process is activated on that carrier, and the other
carrier has no activated HARQ processes regardless its grant status, either
T_SIG or T_SING, or a third timer may be used and started. Even though not
listed in detail, other forms of combination of the HARQ configuration and
serving grant status may also apply.

[0083] As an example of the above periodic Sl triggering rules may be
rewritten as follows. This example is illustrative only, other embodiments
that are equivalent are contemplated as well, and the present invention is not

limited to any of the particular approaches illustrated herein.

If the Serving Grant has the value "Zero _Grant” or all processes are
deactivated on both carriers:

RRC may also configure MAC with periodic Scheduling
Information triggering. The periodic trigger timer T_SING (Timer
Scheduling Information — "Zero_Grant") is started once the
Serving_Grant variable hecomes "Zero_Grant" or all processes are
deactivated on bother carriers and TEBS is larger than zero.
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carrier is reached. For instance, one or nore of the follow ng conditions
may be used as a trigger: when UPHs becones | arger or smaller than UPHA by
a given threshold, when UPHs becones larger or smaller than a given
t hreshol d, when .UPII A beconmes snaller than a given threshold and UPHs is

| arger than a given threshold, when UPHs becones snmaller than a given
threshold and UPHA is |arger than a given threshold, and/or when the

di fference between UPHA and UPHs becones |arger or smaller than a given
t hreshol d, when UPI-15 falls below a configured threshold, when UPHA falls
bel ow a configured threshold, when both UPI-1s and UPHA fall bel ow
configured threshol d, andbpy TWyew MRHs 9Re83PONE: & «Gomtiigdr ed threshol d
(this may be useful if thgoerighLians a6, bhecdRbshave been changed and the
W'RU has additional headroom and does not need to be disabled, for

i nstance, when UPElIs goesr shavg r@aeenbid Weatdniisseshpl derewhip UPHA goes
above a confi gured threshebdyauwhgnidpetsi UPHs and UPHA go above a confi gured
threshold). Optionally, the above conditions nmay be considered to be nmet if
t he above conditions | ast7 SoG iasgiped andoeser ote ok Stivive. Grlu@0864{ldyf S
transm ssi on may be condidthanrat-ieoin thdRednydrrgridifiate TnetiohFEds mayjud r ansm t S
type A or SI type AS wheniAdPHA: Beecn es:t 1 arlgelkeast vaerprideisss dyivaedome- def | ned or
configured threshol d and t#diewgkant on the anchor carrier is smaller than
the grant on the supplenmentary carrier by a predefined or configured
threshol d. Siml arly/rigdeandWRY Stey tFeansmitt” 8t attlgpgieonScarienSduyigest AS when
UPHs becones | arger PM@MWQPFWW%Wﬂthﬂéﬂé@??ﬁed or configured threshold and
the grant on the supplenentary carrier is snmaller than the grant on the
anchor carrier by a pre- d@*ﬁ%@dmﬁkuﬁd%4¢gﬁ@é@“ﬁﬁﬁ@%ﬁﬁ%ﬂ”ﬂ%@T@fﬁﬁf|veIy, t he
ST transnission may be cotfdr tie seédicon Wigab  whe” afssQIAite” YPHI“ydrt i ons are
above or bel ow a t hr eshol @ "¥A8F0H [@H&" ’éﬁﬁsﬁﬁdﬂﬁ@dﬁﬂvmﬁﬁ Z‘%rTYéecondary
carrier are above a thre%’d‘?‘@””?@@@’f’i g;]ﬁ'ﬁé”’@lsc? U /e 45A" may

condi tional on UPH and dé4EtqHaeadee Y 6EEesL8 ‘WTﬂé’%ﬁﬂﬂeﬁﬁy“Fransnlt ST
type A or ST type AS wher ‘@ﬂ1 econes Iarger than UPI-1s by a pre-defined
or configured threshold o HA sses are actlwated gg t he anchor
carrier. Simlarly, the &% gﬁg’ l ‘igﬁg(i ;”’e’ (mey AS when UPHs
becomes | arger than UPHA v f%’%" SH R GG ?e% $1 d and no
[0

HARQ processes are actlvafeﬁégﬁn e“gﬁ%plenentary carrler 088] The above

conditional rules (7) anqyé ‘gﬁ% %Lgo ”%Hgyé(gg h& ggq& a set of

condi tional rules based 9%%nm d g@%7c%% pro esses or grant.

T SIG is stopped and reset once the Serving Grant variable on
both carriers in the Serving Grant Update function becomes equal
to "Zero_Grant” or all processes are deactivated on both carriers.

T SIG is restarted when the transmission of a Scheduling Information is
triggered.

[0084] (5) The WTRU may not transmit SI type S or SI type AS when
the grant associated to the supplementary carrier is zero. Optionally. this
condition may only be applied to periodic SI triggering or alternatively to non-
periodic SI triggering.

[0085] (6) The WTRU may trigger transmission of SI(s)., for example
either ST type S and/or SI type A and/or SI type AS, when a certain configured
condition on the power headroom for the anchor and/or supplementary uplink

carrier is reached. For instance, one or more of the following conditions may
_99.



[0089] (9) Transmi ssion of the Si type S or St type AS may be conditional on
a conbi nation of the buffer status, the current grant and confi gured
paranmeters such as the Happy Bit Delay Condition. For instance, the WRU
may only transmt S1 tYpe S or SI type AS whenever the current grant
situation does not allow the WIRU to enpty its buffer within the configured
tinme (e.g., Happy Bit...Delay Condition). This condition may apply only to
a subset of the SI type S and Si type AS trigger nechanisns (e.g., it
applies only to periodic or alternatively non-periodic SI triggers).

[0090] (10) TReissh ak ARSIES SV DB BecmRdhidePBREmAASCtha@MUFERSy o f the
WRU has a non-zero grant on the anchor carrier and at |east one active
HARQ proces<iti thigshpiehothealiitér baprrdst lather PEBS pE0ARA |ardiér t han a
pre-defined tﬁfesﬁélﬂf wllek ebrit 5&%&@& ImaBfdiHe, sNPRIERBRNALAQ@PITL & has zero
grant or all RE% processes on the supplenentary carrier are deactivated,
the witu mayaugennsm @ awes)thrsppelds when SUPHy hecpipsapmalder Slan ypaver | f t he
WIRU has a naRsB&AOa aMbHONs UREANGRAT 2 GAYI] @hre8fla ahnd/BASIhANBACL T Ve
HARQ process on the anchor carrier and if the supplenmentary carrier has
zero grant dhffegpneerigReret §Eébsayd P HsHecanpplassrmramalicathiep sy

deacti vat ed \gndniine WLRY P13 EHlsl de1dit 1y 'doﬁhg&ehttﬁl&'}l@l@t v@i naﬁﬁiﬁﬂ% he povver
headroom on t he anchor carrier, the may transm t ?/bpe S or

type AS and/slowsia tegpleguaed Atlhtleﬂlwbtl\)’biﬂy bqﬂﬁ UREISWFRU HBEAafaﬁlo eloBt 0 gr ant
on the anchapGantd SheaRdathnk B ANGEACLILEHARD RLAGERS MRd4he anchor

carrier and 1f the supplenentary carrier has zero grant or all HARQ
processes ofthihmaghisprsefdnt dreyconditioneonghe Wddhbaye hteadchaneed @nci He tinme it

woul d t ake kETR{PHLYS tJh‘altEJn%[‘%{QaﬁzsdoQP BHT G&Ss BtV GRed QG U ERleadgnt . HAIN

power offset and ratio of active HARQ processes is er than a configured
val ue, t hen ipftenigTROenalyPHs savssriabowna Spnfigyyed Shtﬂsh@rl Evgtp@ WNSlamd¢or S| type

A. Optional 'a)éove' fa 418 VIR, PRSI, %ﬂanz%t% 9ant .08 Uber, ag&;&?%vecaar rier and

at |east oné active process on the anchor carrier and if the WIRU i s
power - | i mi t sdnfiguredéhmaloidr Qraronaly, thetbenst copditione nsupht emesiteagdytocarri er,

he S LS o G9RTEL 80 BRABANE2 phandd] s driyyahoul d be under st ood

that the above conditions are equa Ica or the opposite cases,
i.e., interd®ehi ng (heSlclondinisgns rriac)'rbeamldmonahdn sUpplkedenter yIlearri er s.

[0 an alter natrySTROHLIBIL <136, BT, TRK RS L9050 Lo 09, TEFS, hecores

| arger than or équ o a predefine ernatively e Sl may
also be tri @&éhkeby af prehleliT&ES: badomes] thowdrold had the praad e thechchereshol d. |t

I's under st O%grrg smaellel than be ta'ﬁ% 99e q%dsgprfolebn%nhnacalé rrlrlee{ SDVWthn any of
these conditi0ns are or Brnative be i ggere onIy on the

carrier for d\ahn@hortdoeﬁg:lmd|thretsh<$1dw§|treﬂm‘t th@ Mﬂml]lma_setmmw& wpeid the 13TH

on either car rder e.or beI W a thr ld and t ES becones
above or bel’ow a}P‘ﬁr esﬁfaa@% f‘%‘M’etrr%fﬁlgm Pﬁ Cl)ytar?re eﬁ T ype S, or

SI type AS. c@xbftgeurerht}nmeﬂlqld ainfl tthlae,lhiﬂi-bromhet h@;ﬂupmtememlamy m:amlallezr becone
aboveathr t tr| r the t m ssk.on
[0092] (11) heEglf)EfPlsel}ev? g et gﬁéﬁdnegg}élﬁ?dzmacﬁ d'the thms'ﬁogf;])ﬂ-i serving
cell was notAltpamattlmty tthe Jirteyhouissise mviynige EeMbr[edd@rDtlhatﬂihe%Eol@RLS) and
if both upli carriers have a no ero an east
process per%r%oré?ltﬁogsféfl@&“ednn?eﬁ %Uﬁ%@)gtar%ﬁgr#}e %ﬁa yoﬁle , or S
type A and $liniarper Secpﬁ&e&hbbyrléitarsamda’:\ﬂ)eéshpm nt in time (pre-defined or
configured e ne f the anchor carrier. has ero grant
and at Ieasﬁ%c?ﬁg R@Dﬁ@éei ti]f§n B0t B8 Pheit e HrRY r@}fpﬁ‘% snmit S
type A |If dehyivihe HARQ eoenked yTeaW IR nhﬁzStrﬂnﬂﬂlﬂ-‘:'Z@{q& groartt taped at | east
one HARQ prqcess | tivated, then th RI t Sl e AS (if
Support oy O Bhe JpATs b AS) o HE T Tk TP RBRG oha S grant or
none of thetlARId and no HARQ processes are activated on the anchor carrier.

Similarly, the WTRU may transmit SI type S or SI type AS when UPHs
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processes are activated, and if the TEES becones non-zero O if data with
hi gher priority than the data contained in the transm ssion buffer arrives,
the WIRU may transmt only SI type A Alternatively, the WIRIJ nay transmt
only SI type S. Alternatively, the WIRU nay transmt only SI type AS
Alternatively, the WIRU may transmt SI type A and SI type S possibly at
sone later point in time (pre-defined or configured by the network).

[ 0094] (13) The transm ssion of the SI may al so be conditional on the WIRU
ability to transmt a certain transport block size or E-TFCl. For exanple,

the WRU may.heesCopfdraHEe DML By 8 SReehiald b IEdguYal UgesnbhkChhhnesh. If the
E-TECithresh is in a supported state for a configured period of tine, or

al t er nat i velRARQ professes TEQINRedIonithe pyprdebpyeRed 8t e for a confi gured

period of tijpgg)the %@Qbﬂ@é/cotnﬁﬁfb%m ‘éul@é‘(@and[(@)@%é} Gld)be TR fRNSM sSi on of
the SI may be condltlonal on the Normalized Remai ni ng Power Margin (NRPM

bei ng above cstathal sy dbreordifiertiofdes sed oraheyUPBrang feastizateAddAREri od of
time. [0096]CREQRA)L Lyntfor all the conditions disclosed above, the
triggering condl tions described above may need to persist for a predefined
or confi gur ée0%ount (Vf Transmissim hehs) St gybre 1 roifgg]ertéﬁle AS may be

conditional on a combination of the buffer status, the current grant and
configured parameters such as the Happy_Bit_Delay_Condition. For instance,
the WTRU may only transmit SI type S or SI type AS whenever the current
 grant situation does not allow the WTRU to empty its buffer within the
configured time (e.g., Happy_Bit_Delay_Condition). This condition may apply
only to a subset of the SI type S and SI type AS trigger mechanisms (e.g., it
applies only to periodic or alternatively non-periodic SI triggers).
[0090] (10) The SI transmission may be conditional based on TEBS. If
the WTRU has a non-zero grant on the anchor carrier and at least one active
HARQ process on the anchor carrier and if the TEBS becomes larger than a
pre-defined or configured threshold, and the supplementary carrier has zero
grant or all HARQ processes on the supplementary carrier are deactivated,
the WTRU may transmit an Sl type S or SI type AS and/or SI type A. If the
WTRU has a non-zero grant on the anchor carrier and at least one active
HARQ process on the anchor carrier and if the supplementary carrier has zero
grant or all HARQ processes on the supplementary carrier are deactivated
and the WTRU is fully utilizing its grant or available power headroom on the
anchor carrier, the WI'RU may transmit an SI type S or Sl type AS and/or Sl
type A. Alternatively, if the WT'RU has a non-zero grant on the anchor carrier
and at least one active HARQ process on the anchor carrier and if the
supplementary carrier has zero grant or all HARQ processes on the
supplementary carrier are deactivated and if the time it would take to empty
the transmission buffer given the current grant, HARQ power offset and ratio
of active HARQ processes 1s longer than a configured value, then the WTRU
may transmit an SI type S or SI type AS and/or SI type A. Optionally, if the
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[0097] It should be understood that when referring to transmtting only SI
type A throughout this disclosure, the WIRU nay also transmt SI type AS or
Swith the UPHs field set to zero. This would allow a constant ST format to
be sent in all scenarios, even when the secondary carrier is deactivated.
Even though sonme of the triggers to sent ST type S are described, it should
be noted that when this conditions are net and the WIRU triggers the Sl
type S, the WIRU nay al so send SI type A, or alternatively, the triggers
between the two carriers nmay be independent. [0098] These rul es may be

appl i ed in apyRgopRl Naloh B ARLIEY: GRPENEPRaMASTNRN aOTeaBObnd AEHWIRU
supports SI type S and SI type AS together. For exanple, a WIRU may only
support one @ eocessoort Yieanchay epayand Hebe WERYdepswapivited ¢ thve SI, t hey
may al so apphyndr@aflidhey nb@%rﬁhe%@ﬁféh%ﬁ%&r%al(r%rgthe AVERhSyP) foPEnANy Ot her
type neasurenent i1dentity that may be 1 ntioduced for these purposes. For
exanpl e, whehown?g condifjore df shtdd disovedezgael thainthgralope gaeditipes fet . t he

I a5 AR T, LOBSELIe a3, on o

' an” E-TFAO threshold

val ue, and epthwralisyrelemenary sdiierhy nhe alerapielembpdisrenthidediPinass | ar ger
than the confi u h 0 : S chSall er, 4 he
configured %%B%%ggggsﬁg%% ggﬁgeh%ﬁﬁ’%gﬁﬁr e%gﬁégfﬁegggﬂd?‘{]g P]E)etdgﬁge configured
E- TFCl t hr eshissholdalAlternativety, ghe i poat elfo dedrigedod i tlwohkBgureeemperi od of

time, the t ] : t @r nat Yoodl W RUy; tgansmt a
VEASURENENT ERCE el ey, B 88 LiEiskoo Tlﬂlﬁé ey ! Tmy al | ow
t he WIRU t o tiigghiredit @ drotint caorietsandwindehy | dfnithesd conldilerisoage twet her net wor k.

£] Iy, . ) ‘ . i ' . .
QD lonally gitgflxﬁ(lltézléfvgﬂer{la Qﬂé ¥r1£g§:g%1 grﬁ%\r,(]\!ﬂecﬂe cgﬁ%h&%log ?Clilythg%glgdlg[)ng S

de-activate trigger may y to the anchor carrier.
[ 00100] Al t emwzat el y or in addition, when the UPH is snaller than the

configured hr es e, e JERS & : figured TEBS
t hreshol d vﬁfduéeﬂ and gﬁéeﬁm\f‘@é é%&lp%sponiinngldﬁ%r ?%16%3%??%%358& cl

t hreshol d vaklew & ghrasheldbdrot kied TEBat kecboes aboondr gelowda perdsbeldothd i me, the
WRU may tr .t an. Sl., Aldternati t he y Gt - ]E@ASUREI\/EI\FI'
REPORT when ese ¢ oﬁéﬁ@éﬁg% ree‘v&’nel‘teé.}%ﬁ'rsli !s;lr %fef%grﬁ%?né 1%31@‘?%1%\/\1/?% e WIRU to
i ndi cat e powdtH bn ¢ adbpbonditbiyomsritobdchee mbbwos khrefpild,chaWYRUtrhass tri gger

only appli e%riglhert\hé prgnsse%gi%g%un%?_r rier is activated. This trigger may
apply only to The 'SeEon ary carrier, or optionally to all active uplink

carriers. 100PAL1Enbod) dem E-DOH Sividgkélv eltangarecwdte sod ithedetdi-Baftt er .
[00102] Once Sl reporting is triggered, either. n_even ti.mer, or
any ot her  oPPead a1 Tt ot Bbbe eI EMe B DB DR B TR s iy

ove, are generated respectively
for the twoaearif bethsupliit chirrivee chave aheodedrovigned ahd andbwar deb ARG | nk

e oot o ALOTg AN 1EQULLST (2 a1 PLIRL SN Fromacl el
processed siiypd hanebB8ltypoB piskidiyn ag sshorlhtgperdittdirotintd (reidafiordder to
attain meaningful POVELe LTI HOMPENS B0 b0 lS, BELLLEULAN, VIR
and at least one HARQ process is activated, then the WTRU may transmit SI
type A. If only the supplementary carrier has a non-zerc grant and at least
one HARQ process is activated, then the WITRU may transmit SI type AS (if
supported) or SI type S.
[0093] (12) If both uplink carriers have zero grant or none of the HARQ
processes are activated, and if the TEBS becomes non-zero or if data with
higher priority than the data contained in the transmission buffer arrives, the

WTRU may transmit only SI type A. Alternatively, the WIRU may transmit
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[00103]In the cases where the two UPHs are placed in separate Sls for
transm ssion, such as in the format of SI types A and S. they nay not
arrive at the network in the sane tinme due to limtation or uncertainty of
t he physical channel resources. Thus, there is normally a variable del ay
fromthe tinme of the triggering to the tine the network actually receives
both UP11 values. This delay may be caused, for exanple, by the fact that
the current HARQ process of a given carrier may al ready be taken by the
retransm ssion froma previous TTl data transm ssion, that the current HARQ

process of %nE}' YRy GAKS | BitebSitFERC thy FFERIUT DY AT Qﬁan@%ﬁﬁ"@ﬂil% yi g fe- AGCI I, or
restricted by RRC, or that many fetransm ssions are required due to

difficult crzféwwtwsr@hdh@ IYOREY ey braneniiod] Gertairnd IvEpe Sfrageblyatmay be
tolerated dyugnyl @at%pﬁoﬁl@-ﬁ]ttntﬂ@@prgpﬂé’ﬁh% & d’oﬁhgﬁleu@)Whéh&WoﬁE)at i stics averaged
over a certain tinme period. I'n accordance wth one enbodi nent, a paraneter
is specifiedo@Hat deflHeBhet ansraieripuef don &1 ineny alpe ki sopdiiienali etheano Sl's ar e

required toypgriyr %‘tﬂﬁm b4 ‘%{janfsf?mt Qecepmr?'t%sp&ﬁadm%' Size Dhigrpafanp,er may be
ei ther a counter counts the nunber of TTIs in the duration), or

a tinier (eegamplen tb%rW%“RéIf anI b¢ 5393%316991 withea parareler (rayalpe Br edef i ned
ohySi oal chaanar e gl ouf Sxo B ERNnIRRTE T CRAREEL TRy I A e
Ee?/eaf ter. [p0ed 06}iGeyenaltdranticady ﬂfatlhﬂ K éFaithreshgp hm@épcgsd sf@é@:fOﬁflaed by
T SIMD, a resence of spare bits
owng to txgggégﬁ¥?%%ﬁ?“???@ggﬁggmgﬁ%%gﬁéggﬁﬁh%%gﬁﬁ within which SI may be
pi ggybacked [§@5Hat a (bt r Edudearonesshend! tha ot heay wer @aditygheh oa Pitysi ca
channel res qgﬁﬁ-' al n S Iy, transmt
|nned|atgﬁ£ﬁ%1%§fea ,1®ﬁ8 @?%% %%ﬁgﬁbpgﬁngogﬁge?%g?ﬁq%e?ggg %ﬁti
flndlng thethnshdéunﬁ@bhéyﬁﬁhIH@@&?@&@QH@@O%@@@lf|ed criteria that are
desi gned to ze r r.ai 06] The
Criteriato edt%Lr m ngptlgﬁggl\s{ﬁlf?g%ﬁeﬂg%ﬁ%{\}g% %@b@/&gn%ggé rt?g?hfgr%{; e defined
by one or anynditntd detiibersalofve ey fiepid| towiermgst f@li?l“ﬁh@ireénﬁcé ospftffigorant space

(e.g., 18 blagl ollnlc 8iftt1m By tﬂg SFt%ﬂqgered

[0097] It should be understood that when referring to transmitting only
SI type A throughout this disclosure, the WTRU may also transmit SI type AS
or S with the UPHs field set to zero. This would allow a constant SI format to
be sent in all scenarios, even when the secondary carrier is deactivated. Even
though some of the triggers to sent SI type S are described, it should be noted
that when this conditions are met and the WTRU triggers the SI type S, the
WTRU may also send SI type A, or alternatively, the triggers between the two
carriers may be independent.
[0098] These rules may be applied in any combination and may depend
on whether or not the WTRU supports SI type S and SI type AS together. For
' example, a WITRU may only support one of the two types. Although these
triggers apply to the SI, they may also apply to higher layer measurements
(e.g., events 6x) or any other type measurement identity that may be
introduced for these purposes. For example, when one or more of the above
condition or trigger is met, the WIRU transmits an RRC MEASUREMENT
REPORT.



transport block due to quantization of transport block size; (2)
The current HARQ process is not taken by the retransm ssion of a previously

transmtted transport bl ock; (3) The current HARQ process is not
deactivated by the network via E-AGCH or restricted by Rite; (4)
There is E-DCH data transm ssion in the TTl period; or (5) The

carrier is not in DIX state. [00107]At the tinme the SI reporting is
triggered; either by event or tiner, a pair of Sls may be generated with
di stinct UPHs. The SI carrying the UPI-1 for anchor carrier is denoted by

A and tfl\l/go@B ] Wt h R ewdRRH of 1 bé%ﬂhﬁ%@t@w QPR irgEshoR JgRQt ed by SP. S.
Wth I’ and the criteria bei n? specified, there are a nunber of

possi bl e r ediFBatireslbyalnhisel-The girgshokhvaee. deliovbprdtotimeta@Bick vi a

uplink E- Duﬂytt'h@rﬁ%ml(ﬁ*@ Ahen [(RO 18] isnla?éég'QBQ@@&?COM}%&eQ@PHm%hHHm Sl's
may be transmtted in only one carrier, the first TTlI period after the

Sl triggeri rY@lueEthplf@%%lsééltgebansth}gé?ffféﬁuﬁﬁm’53§é]@reélﬁ01ﬂ elusewérarhigadr oom and

SG condi ti Omsﬁc,qnca%ég)oﬁmg' & %he Q\eﬁ%ﬂl@@ BIear (b E ariieris inf of he
criterion to send is net WRU al |l ocates a sfi)ace and i ncl udes ei t her

SI Aor Sl Supppltér@esttawaﬁ@wmonﬁm@ﬁ pefipd obkimepltiee WelililharaySramsrgit agU may be

I ncl uded de%qnd}xngln%vx\f@ew@wm neRt JHARRIPL QGBS URSMIRT REPORE nunber ed.
In case there is no matching SI for this HARQ process, no Sl transnission

will take plvdea dees couviigorFTare 1et. t Adis vleplowivg Ty @ggw th VEBBVE® procedure
I s repeated ;jatih ﬁhﬁt 2§ I?Jv?ldﬁ{ ARSI L L EG R8s Lok ﬁétvsﬁarl?ml\%étﬁ)rnaii?”d' tion on

TSIM 14 is not reac en t he counter condition on Is reached, the
remai ni ng Sltsismayeche onlvaasmﬁetst‘ehlemmle@rsddopdmatmleatls tdeerctigated T Fhisper | ods

;reng)g(rjidlngi;s ttﬁg &éhéﬁﬁ gxptogélgrt]ga{e aq{cgaogarrlgp0109] I n accordance w th anot her
[00100] Alternatively or in addition, when the UPH is smaller than the
configured UPH threshold value, the TEBS is larger than the configured
TEBS threshold value and an E-TFCI corresponding to the configured E-TFCI
threshold value is in a blocked state for a configured period of time, the WTRU
may transmit an SL Alternatively, the WTRU may transmit a
MEASUREMENT REPORT when these conditions are met. This mechanism
may allow the WTRU to indicate power-limited conditions to the network.
Optionally, this trigger only applies when the secondary carrier is activated.
This trigger may apply only to the secondary carrier, or optionally to all active
uplink carriers.

[00101] Embodiments for SI delivery are described hereafter.

[00102] Once SI reporting is triggered, either by an event, or timer, or any
other criteria listed above, a pair of UPHs are generated respectively for the
two carriers, which need to be delivered to network by uplink transmission
élong with the buffer status information. From network scheduling
perspective, these two UPH values may be required to be processed
simultaneously or within a short period of time in order to attain meaningful
power information pertaining to this particular WTRU,

[00103] In the cases where the two UPHs are placed in separate Sls for

transmission, such as in the format of SI types A and S, they may not arrive
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via two carriers. The SIs may be transmtted on the carriers corresponding
to their respective UPH neasurenent they are carrying. Wth this schene.
there is no need for additional neans to identify the Sls as the carrier
over which the SI is located inplies which UPH it is supposed to carry. At
the first TTlI period after the SI triggering, E-TFC selection is perforned
based on the power headroom (such as UPFD and SG conditions on both
carriers. If the criterion is nmet on anchor carrier, space is allocated and
SI Ais included in the transport block on the anchor carrier. If the
criterion ignBL RBwSHUPR SRERLAEYiiSArdeelo 1igRRERnI & ahiReat®doand ST _Sis
included in the transport block on the supplenentary carrier. If any of the
two Sls is mbysiedlshamd requiseealides thereds ppenalbne variside deey fronhEheabove
procedure i gipfe Qieﬁ{eeglgg@fmé he theldpwiRg nlu((rﬁ)ac%{ﬁ;l] | redikesShSthal@H
transmtted as far as counter condition on Nﬁ i s not reached. Wen

t he count er vebaeli fl‘lhtﬁndééw npy Senpuped. e etneeple. tlTYethee@ﬁt bt $he cygntpe
transmtted Hm? g%ctegsoaag Li¥eta i@ nlleélysélréaﬁyﬁ)%rtlaggl Lo Algssnliiencriterion
is nmet or not 0110] I'n _accordance wi th anot her enbodi nent, SIs may be
transmtted fwyhamr@apr’abd@@sﬂ@wwpm hes thmgeaennHARS PeBessifyr of t he
physi cal chanaglahfSaUnGRRvalRLy LA nlivctk vid BRb@E AL LR Sl L kkOger I N9, 8
first carrier is selecte 't selection i1s perforned on the sel ected
carrier basedtlnt many 19PENaMsBEs eohtiauireAslue b dithanlcehanael eomditionsend SI s
met on this garrier, space is allocated and either SEA or SI S is included
in the transport block over this carrier. For exanple, either SI A or SI_S

may be i ncl ((fd@4depefditai lovelwhdelne mayerteleratehRay mﬁ@efggt the UREeIF or odd
nunber ed. TQ a]%%%l‘{r%?ov?&aﬁlsﬁ&%éged 98Nk 'c$1¥é1HQn§‘é P&ﬁ(&ﬁsln éc@o&@ﬁfel t her e s

no matching s or 't rocess, no ansmission w
pl ace over Wlﬂlhs o kinbedigyent,he perdibetef on specifat thaThb?flalb%)\ibt' prayeeduy e | s

repeated [ oy hR,0LNST AR B Lo e ARy of QRIEIALLARY Olnd he two

Sls is not transmitt because o e ‘criterion is not
procedur e i shyepdaghehamt ThisalakaiBtier aray ha absma topdtade Ear’chatscoamtﬁount er

condi i on Oy TSN P11ty 10k SAESS: (MHARGL 8, AUNLBE oRRGLLLAR)ON TSI VD

is reached e rest ransm ttedgunco It ona the | ast
TTI period flégardiregsr thg bemre@fm@da ok $>1¢ratnfxguradob} t{l@@&fl@]dAleMugh t he

Gual carri efhone s gy B R R0 B e b
gener al i zedit d&enbhe hydls 1D 1m;rb&ﬁtep1 e carriers. [00113] To support the higher
uplink dat a[doalbg]s’ aGliVaelilgt%%t %_er% delay is allowed as specified by T_SIMD, a

WTRU may take advantage of the possible presence of spare bits owing to the

quantized size of the transport block, within which SI may be piggybacked to

data to reduce overhead. In other words, when a physical channel resource

becomes available, the WTRU does not necessarily transmit SI immediately.

Instead, the WTRU may wait for a certain period until finding the most

suitable TTI according to specified criteria that are designed to minimize the

overhead under the delay constraint.

[00106] The criteria to determine the suitable TTI over a given carrier

may be defined by one or any combinations of the following:

(1) There is sufficient space (e.g.. 18 bits) left in the E-DCH

transport block due to quantization of transport block size;



transm ssion buffer may be used. For exanple, a WIRU configured with

dual -carrier HSUPA nmay al so need to double the E-DCH buffer size. In this
context, the values in the TEBS tables may be increased to reflect the

| arger E-DCIl buffer size. [00114]1n one enbodi nent, when the WIRU i s
configured wth dual- carrier HSUPA, the TEBS values may point to a

di fferent mapping table (predefined or configured by the network).

Al ternatively, when the WIRH is configured with dual-carrier ElISUPA, the
values in the TESS table may be nodified according to a given rule (e.g.,

the values are all muihkicRlie8HHAR @ pH¥ENs haClRE) by Ahd edtRaishMeioh oft he
mappi ng tabl es used may depend on the type of SI transmtted. The sane

schene may Berappriledrapsmittesd rapparttdenke and val ues. [00115] Referring now

to Figure 5, enb 9'”ﬁ@k%uh@npﬁﬁﬁﬂgﬁkﬂg%ﬁén&ﬂ&%&ﬁimQ@bQQE@nMﬁkﬂﬂKmCarf'erS
520, 540 (i.e., in a dual-carrier scenario) and allocate power and data

across the UphioRikl eaepiristed gt BREescri bed hereafter. It is noted that while

speci fic channel g ar @pghowk BEHNG (& BfhbRtksRY iHRhd i1 plthadownl i nk carriers
in Figures 5 - 7 and Figure 9, any channels may be carried in such

carriers, [00116fn dbesrdimdendiiipPToheakmbodi ment, the transnission powers
of the upli Mo 186 Al CatAQQhePﬂMﬁ:'tﬁ@'SI pﬁm 15%@?&@& ethEp@_QanE@pﬁme§S| ons 525,

545 on both uplink carriers are con two separate
transmit pow&allt@fn‘ﬂﬁ@Pa&(mneb%mmf@sdlwlwﬁsuﬁfi% e’aheb§1 W@'m@&@@PHme TPC

comand contr,ols e AMeT iOfiehdiga fily S APLINkneasr lam 380 BPH khe ot her

TPC command controls the power of the second uplink carrier 540. The WIRU
vari es the poeemeptarheanigOs G26tedsas Shp. e éih JpSIMR e theeriBr@, 540

based on th%eﬁlgrsrpgaﬁg@%@& G GORPRNS F,iog%ﬂeueénm%s By MYt E}?é“§f£'t a TPC

command for an uplink carrier over an on a downlink carrier
570, 590 coﬁﬂ@§péduﬁmgiﬁUﬁﬁWgﬂiH@PphkkEdQGHéWHﬁzwﬁﬂ@ﬂo respectively. A

g?gpldg% E gé\f&ﬁﬁef C\%_R%Q{alc&gdéiﬁﬁ rvénﬁ{ oﬁ‘é‘gm%'(ﬁm%ﬁ‘{‘@ﬂs %VC% h'aﬁgm{rﬁ%l It?xe
only one carrier. At the flI‘bt TTI period after the SI triggering, E-TFC
selection 1s performed based on the power headroom and SG conditions on
both carriers. Over the SI carrying carrier, if the criterion to send SI is met,
the WTRU allocates a space and includes either SI_A or SI_S in the transport
block. For example, either SI_A or SI_S may be included depending on
whether current HARQ process is even or odd numbered. In case there is no
matching SI for this HARQ process, no SI transmission will take place over
this TTI. At the following TTI(s), the above procedure is repeated until all Sls
are transmitted as long as a counter condition on T_SIMD is not reached.
When the counter condition on T _SIMD is reached, the remaining SIs may be
transmitted unconditionally at the last TTI periods regardless the criterion 1s
met or not.
[00109] In accordance with another embodiment, the Sls are transmitted
via two carriers. The SIs may be transmitted on the carriers corresponding to
their respective UPH measurement they are carrying. With this scheme.
there is no need for additional means to identify the Sls as the carrier over
which the SI is located implies which UPH it is supposed to carry. At the first
TTI period after the SI triggering, E-TFC selection is performed based on the
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obt ains the TPC conmands by listening to two channels (e.g., F-DPCH)
transmtted over two different downlink carriers, but of course different
channel s may be used for transmtting such conmands. [00118] Alternatively,
referring nowto Figure 6, the TPC commands for the two uplink carriers
520, 540 may be transmtted on two different channels 562, 564 on the sane
downlink carrier 570 (either one of the dowlink carriers 570 or 590 may be
used, but 570 is shown as being used in this enbodinent). In this

enbodi ment, the WIRUis not required to listen to both downlink carriers

570 and 590 ofwei rl‘l@{u?roblﬁ OLHOLNEPIACHIAVE YeoRBtiBhs bEBSth ONIRieRS fh@edownl i nk
carriers. [00119]In a further alternative enbodi ment, shown in Figure 7,

the TPC conﬂﬁﬁﬁ@ﬂfbﬂnﬂh@l@Wﬁmupﬁmhk waet iserlocszd ang4Y Ay indudedrini ed over a
singl e Chanr{g!a 288 o Block Foppmaacﬂo@céml em%@'el%ns;@rg'ﬁ@t %LO (agal n,

ei ther one of the downlink carriers 570 or may be used, but
shown as beisngrlemedtarn catics. seatsodiatetyd arf %hSeS Bichidedan the té&@ﬁmrte F DPCH

st ot format i aeCardansemthihy Lld, alik BRPBE I RIAAdL BENLmnAifedDPCH ! ot
f or mat |nclu es two é%

per slot, where riTo. and TCP2 each contain
a power contheoaused'lhﬁamdel(l@momoo@m tlieoab@yi@l PuoRedeae ri$ e"ﬁp@t@dqéoruﬁlq nk

carrier 2, n@ﬁﬁ{; man(lt yu%%lﬂéﬂl ﬁ%ftﬁ{l{shﬁﬁeclﬁga!fé} }soa Ey 't'ér cg ﬁioﬁ dqanot her

alternative e ere power control conmands upl i nk
carriers ar el Sildbsivinot echchad.a Vgiengihe cotatien ednddigen gmthH‘éDtlhe‘eﬁhBﬁ’Cl—l

channel, the, pouer ofcgﬁt g b(é G31c8" Sacbh@Bo M yt LPhexedy pe110d
S may

time- nultlpIeX|ng of powe ontrol comran be achi eve nunber of
di fferent maysﬂdﬁheﬂpnméeﬂwumvmﬁbl@ohnands may evenly alternate betmeen

upl i nk car I‘I &11%%520 Ig‘ggcoy(g)elxncg%n aﬁ(r{otﬁ({r e%nb%ﬁgne Oéls% HBA g‘an%)lgﬁ pl i nk

carrier for estln ternlned
as: |If (currfbfnammﬁmactoss)m¢ p«armlmbm&éron(e@ﬁﬂylblhtxsbfoithemms)@al)Chmdall o 2 = 0.

then TPC is rfego"llrceQ ! '}%K t5&RE slteIKTI After t}%g o1 IR, g;elrﬁlg]: Qrflrgtpiarﬂlél ?sageﬁdcggd

and E-TFC selection is performed on the selected carrier based on the UPH
and SG conditions. If the criterion to send SI is met on this carrier, space is
allocated and either SI A or SI S is included in the transport block over this
carrier. For example, either SI_A or SI_S may be included depending on
whether current HARQ process is even or odd numbered. This serves as a
means of identifying SI types. In case there is no matching SI left for this
HARQ process, no Sl transmission will take place over this TTI even the
criterion is met. The above procedure is repeated for the other carrier in the
same TTI.

[00111] If any of the two SIs is not transmitted because of the criterion is
not met, the above procedure is repeated until all SIs are transmitted as far as
a counter condition on T' SIMD is not reached. When the counter condition on
T_SIMD is reached, the rest of SIs may be transmitted unconditionally at the
last TTI period regardless the criterion i1s met or not.

[00112] Although the above embhodiments for the SI delivery are
described under the context of dual carrier operation, it should be noted that

the same approaches may be generalized to the case of multiple carriers.
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[ 00121] For exanpl e, power control commands for uplink carrier 1 520 may be
carried in radio slots # 0, 2, 4, 6, 8, 10, 12, and 14; whereas power
control conmmands for uplink carrier 2 540 may he carried in radio slots #1,
3, 5 7, 9, 11, and 13, or vice versa. Alternatively, nore power control
commands nmay be allocated to uplink carrier 1 520 than uplink carrier 2
540. For exanple, power control conmmands for uplink carrier 1 520 may be
carried in radio slots # 0, 1, 3, 4, 6, 7, 9, 10, 12, and 13, whereas power
control commands for uplink carrier 2 540 may be carried in radio slots #

2, 5, 8, 1lpo@ng 14. TIhgépp%ltt %@aﬁlgp{e% %anedauaepatbi Lhehee $-Bepeason why

prOV|d|ng nore power control conmmand 'l increase overall efficiency.
Such a scenélranémmymbbufféfromaewrfmeé Wﬂéﬁéﬁlﬂlﬁki AKWERL cenfigrr8bwifhs carryi ng

nor e physi C%'u ﬂ AYRLy ﬁ@melnﬁ nnelég éﬁ#) r(%u @rtfn!: @]rDéH5b4Lgfel size. In this

[00122]Synchron|zat|on may al S0 be ined on a per-carrier basis. The WIRU
may apply t hentsytn i oriveatni e BT edueemen bbdntreamdrtparlect dpatarel y. The
WRU may be ransmt on a carrier depending on the
synchronlzagﬁgggﬁﬁg%%gm%n that carrier. Radio link failure my be decl ared
upon | oss oﬂmﬁyﬁbhrohnpaewmﬁmdnnﬁﬁtM%ﬁaﬂbBéNgRU[@Om®®BS&ﬂlWﬂhe¢@ﬁf|ng to

Figure 7, @%Ot h}?&i‘@%ﬁn& HEE Naklys %oﬁlb@o% At%mg#&% apoqwg{]acontrol

conmands f or carriers are ransnltte on nnel 562
such as thedﬁﬁﬁm1}£c@MhﬁMwhhsﬁmsgmmwoﬁbmeAEmmbhvﬂe @ﬁ@@thﬂHﬁ§ﬁ1§5|ons on

bot h upli nk [ : t d i I t tted
ot L K SGRAFS] SRS 00 NSURRS Y3 091G oS commaR fhansm |t od
t he Node- B inmdiifeeait #sotding he pegizsen trive (pawethe tatheespowesll insul{ielied by equal | y)

d t | T t t
:jgg:: gg:g t ﬁ%w%g faCtgll? Iﬁﬁ] r(fa%lveiy, h?e' m%agm\g'mgﬂe% Pge)d B % ﬁ%gal Snri%g% ﬂh@qg% a 5; | (r)lk

carriers. F@beh@npme¢aih@h@smmesdumkrmhy¢@ﬁﬂmhd®t¢nﬁﬁIﬁéﬁsdmhk>®nhed into a
single TPC f] Id Exanpl e joint coding of the TPC commands is shown in

vaiue

Table 1 for tpc = 2 and NTpe = 4, where NTIPC is the nunber of TPC
commrand hi t $001THIC BiBeﬁaﬁhgnmwT$Tiﬁ%@ﬁamdxmﬁpansZNnmﬁnnﬁp@thmhuﬁhrrier
1Uplink Car I’ I othzuphnk carriers 520, 540 (i.e., in a dual-carrier scenario) and allocate
power and data across the uplink carriers are described hereafter. It is noted
that while specific channels are shown being carried by uplink and downlink
carriers in Figures 5 — 7 and Figure 9, any channels may be carried in such
carriers.
[00116] In accordance with one embodiment, the transmission powers of
the uplink dedicated physical control channel (DPCCH) transmissions 525,
545 on both uplink carriers 520, 540 are controlled by two separate transmit
power control (TPC) commands transmitted by the Node-B. One TPC
command controls the power of the first uplink carrier 520 and the other TPC
command controls the power of the second uplink carrier 540. The WTRU
varies the power of the DPCCH 525, 545 on each uplink carrier 520, 540 based
on the corresponding TPC command
[00117] A Node-B may transmit a TPC command for an uplink carrier
over an F-DPCH 560, 5680 on a downlink carrier 570, 590 corresponding to
that uplink carrier 520, 540 respectively. A mapping between the uplink

carrier and the downlink carrier may be pre-defined. The WTRU typically
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obtaing the TPC commands by listening to two channels (e.g., F-DPCH)
transmitted over two different downlink carriers, but of course different
channels may be used for transmitting such commands.
[00118] Alternatively, referring now to Figure 6, the TPC commands for
the two uplink carriers 520, 540 may be transmitted on two different channels
562, 564 on the same downlink carrier 570 (either one of the downlink carriers
570 or 590 may be used, but 570 is shown as being used in this embodiment).
In this embodiment, the WITRU is not required to listen to both downlink
carriers 570 and 590 if there is no other activity on at least one of the
downlink carriers.
[00119] In a further alternative embodiment, shown in Figure 7, the TPC
commands for the two uplink carriers 520, 540 may be carried over a single
channel 562 (e.g., F-DPCH) in a single downlink carrier 570 (again, either one
of the downlink carriers 570 or 590 may be used, but 570 is shown as being
used in this embodiment). Figure 8 shows an example F-DPCH slot format in
accordance with this alternative embodiment. An F-DPCH slot format
includes two TPC fields per slot, where TPC1 and TCP2 each contain a power
control command (UP or DOWN) for uplink carrier 1 and uplink carrier 2,
respectively.
[00120] Referring again to Figure 7, in another alternative embodiment, ,
where power control commands for both uplink carriers are transmitted on a
single channel 562 such as the F-DPCH channel, the power control commands
are time multiplexed. The time-multiplexing of power control commands may
be achieved 1n a number of different ways. The power control commands may
evenly alternate between uplink carrier 1 520 and uplink carrier 2 540. For
example, the uplink carrier for which the power control command is destined
may be determined as:

If (current connection frame number (CFN) + slot number) modulo 2 =

0. then TPC is for uplink carrier 1;

Else. TPC is for uplink carrier 2.



0 11 11121 1 1 Table 1 [00124] Referring now to Figure 9, the follow ng
enbodi nents are in relation to the uplink transm ssion of transmt power
control (TPC) commands fromthe WIRU to the Node-B on the uplink DPCCH for
pur poses of downlink power control. The WIRU may transmt a TPC conmmand on
t he uplink DPCCH 925 of only one of the uplink carriers (in this exanple
920). On another uplink carrier (in this case 940), the WIRU nay use either
di sconti nuous transm ssion (DTX) in place of transmtting the TPC bits, or
a new slot format with no TPC field. The TPC command may be derived from
the quality p@asuredygp e&%plgow&n&m%f Eérﬁﬁnaggsofo@rthC(ﬂrﬁeldeo' nk
channel such as, for exanple is transmtted. This approach
has an advameagke efrrisdrinwhdle HeddcPng 4. He 81 ﬂ@e?ﬁ? erente Theapast PVaRTRU. The

WIRU may tr %QMltcom&:arﬂg 'f&%l@ﬁ%x‘xeﬁ??m %%g b\@‘cgﬂlé?inih%aﬁﬁe,ﬂ(ﬁk l#Qt 3 bits used

for channel estimation by the de-B Al'ternatively, WIRU nay
transmt the. Sa¥d TR t%r@nﬁw@ V@ﬁsat Wéteamtmqu mnmppwaontga ommMSh upl i nk
carriers 920,940 o108 RE X o e vadul Lok ne sqal iy neasured
on the domnIQ]i’]anyE car I‘{;!ig? % %W he F-DPCH 975 i's transmitted. The

Node- B may combblepehe CDPQObmmmﬁ@ldssﬁog malisk fasier (20t wey bpleikedDRCCHs 925,

945 to inpr Q¥&o rbf%'té 7@@,‘ LiSt, X, é?f7, ‘I),hl%, nglnﬁl I%D@ldélegg chrérrb%nmwmmands
for uplink carrier 2 540 may be carried in radio slots # 2, 5, 8, 11, and 14. This
alternative may be used if there is a reason why providing more power control
commands will increase overall efficiency. Such a scenario may be, for
example, where uplink carrier 1 520 is carrying more physical layer channels
than uplink carrier 2 540.
[00122] Synchronization may also be defined on a per-carrier basis. The
WTRU may apply the synchronization procedure on both carriers separately.
The WTRU may be allowed to transmit on a carrier depending on the
synchronization status on that carrier. Radio link failure may be declared
upon loss of synchronization on both carriers.
[00123] Still referring to Figure 7, in yet another alternative of the
scenario where power control commands for both uplink carriers are
transmitted on a single channel 562 such as the F-DPCH, the transmission
powers of the DPCCH transmissions on both uplink carriers may be controlled
by a single TPC command transmitted by the Node-B on, in this scenario, the
F-DPCH. When the TPC command from the Node-B indicates to increase the
power, the power is (e.g.. equally) increased on both uplink carriers, and when
the TPC command indicates to decrease the power, the power is (e.g., equally)
decreased on both uplink carriers. For example, the power control commands
may be joint-coded into a single TPC field. Example joint coding of the TPC
commands is shown in Tahle 1 for Nrpe = 2 and Nype = 4, where Nype 1s the

number of TPC command bits.

TPC Bit Pattern TPC Command
Neype =2 Nype =4 Uplink Carrier 1 Uplink Carrier 2
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[ 00126] Al ternatively, the WIRU may transm t independent TPC conmands on the
upl i nk DPCCH 925, 945 of each uplink carrier 920, 940. In this case, the
TPC conmand sent on an uplink carrier 920, 940 may be derived based on the
signal quality nmeasured fromthe correspondi ng downlink carrier(s) (not
shown) i ndependently of the downlink carrier on which the F-DPCII 970.is
transmtted. This schene has the benefit of providing the network with sone
additional information regarding the downlink channel. [00127]Since the
uplink channel s 925, 927, 945 on the two uplink carriers may not behave the
same, it is poSSIDrg That The chgggnel qpar ity (changeg on ong carrijer 920
differently timtan omyanothel carppgr 940 Tt 1§ al so possiblrgthat fthe
channel qual ijry om gye caryier Yﬁk chranpges whgreas cflannel guality] does not
change on angther CArTIer 401 Tyone eRanpt e, chanmet qual ty degrades on
one uplink carrrer—920—whrteTt—Tmp? onmtte—other—upt Tk carrTrer 940.
In this case the Node-B has dlffere'# op%lons for setting the value of the
TPC bits on 9175. the TPC hit to "up" whenever
the quality! @ﬂgﬁkone ?ﬁ%r?érﬁ$§?‘u5ng%ﬁAFBOW“%éf%%%%mF%?e?%OIH and
"down" ot herwhsen to‘lﬂhlesuphpk mmrmsmmﬁlomeﬁmialnsnm fdver updtrsiKTDPCChpewds  bei ng

hi gh on one 0 estimat sier for

t he Node- B. fﬂPf%FqX?g§nP$£ePﬁ§ ﬁé@é E? sgﬁﬂﬁﬁé”¥ﬁ%?%w? { OW%Pék

whenever t heogealkérityolf Mam Wﬂ‘Ebemat}hefaﬁamttl er’EP(QZﬁmn%ﬁl bs thbowdirdk

t hreshol d, —URs _ot.herw se. IS ion.may,.r in 1 uplynk DPCCI T
925, 945 po&ggxggﬁﬁa‘#dﬁg¥ Pﬁ§ﬁx§efﬁ$§%H3Fﬁe$oqn%ﬁg SP e QE rrFLrs 920,
940 so the hbdﬁsB1qﬂymdeﬁmuﬁ én aﬁse@&ab$@»chﬁah@ﬂ%ﬁshnwﬁhﬁﬁonnhhls carrier
using the i tion fronlt e rr| ver age upl i nk
ot 65t er encarCHBrueSy sbpPsye ChaS e pHieh st Liane Gl BuPh W01 PRk Sedvr i or s
920, 940, tMeweﬂﬁaynbﬁ;ﬁnhangTP@ﬁﬁkaﬂﬁwSP©©mbmﬁammuﬂaﬁbe@pamayﬁmﬁxchanne
qual ity between t uplink carrjers. e WWRU ap to the
transm ssi omﬁ Gré tyofrf%B?fB”e%fO“t e LﬁiﬁWPHR{ Cé‘W? §'h¥Cl’9?0 © ?S)l fared to

t he ot her uphmﬂ%l@@ﬂfmﬁﬁm@@a@pm 940FIHTHH97@ﬁ§ﬁehmﬁmyﬁbaﬁﬁsgm@bedlby t he
network vi a h| her r nal i n Rite si nalln e |ike.
The net wor k PARY™ S%FQP%@ d%ﬁ%@?“@égfﬁéfmgﬁg“hVﬁFﬁﬁ@ §f5ﬁ€f*ﬁh§?¥%@ from bot h
uplink carrimge SN’B,@U,m:%AQaMQﬂitdh@aplﬁﬂED?@@I 025, S4Biwied onlyAR4 20)iThies net wor k

may define different sets. of ren DCH transport. format conbination
i ndex (E—TFEF?Igﬁﬂm%HW e 61 Q$%F§%tors for the two uplink carriers

920, 940, sqdibat t h@dt%hgiﬁiﬁrbl‘yt thd wtmu‘ alaoNeendhnat itl@e (ShEIrrof cohearld DPDCH
927, 947 (which contains gata bits) is appr X|nat t he sagﬁ (ﬁoth
upllnk car r PBrtge gpnk PCCHG25 34t ghbath jplip &”55 %ﬁﬁ: %3ﬂ’ k carrier

1 920 is -220,dBahd n@é&%@&@ld@ﬁ'ﬂr&n &lk@qtm@gﬂleﬂsﬁer&lf orlfted dﬁWIﬁﬂlﬂJdd@ﬁﬂz 940 is
-19 dB in average, settlng*a reference gain factor 3 dB |lower for uplink

carrier 2 (6 opFdighths ¥ éﬁ%ﬁé@l%ﬁ?ﬁﬁTyﬁﬂDJWH’N%%h?ﬂn?ﬁﬁ%%mP%ﬁ? mately the

same E- DPDCHPS) Ryrh @End @l dhalP bro BK t16AEW %ﬁaﬁnﬁzﬁPC@ﬂI@ gund 925 HoVemprbrel FC (the
reference gain factor of uplink carrier 940 may actually be set slightly

| ower than Sdﬁéﬂﬁépﬁﬂﬁﬁgﬂpﬁ%néﬁﬁFPéFeﬂ”@?é]glven t he better channe
estimate W {dp1upl i Nk AGRFLHREI2 BAO)WTRU may transmit independent TPC

commands on the uplink DPCCH 925, 945 of each uplink carrier 920, 940. In

this case, the TPC command sent on an uplink carrier 920, 940 may be
derived based on the signal quality measured from the corresponding
downlink carrier(s) (not shown) independently of the downlink carrier on
which the F-DPCH 970 is transmitted. This scheme has the benefit of
providing the network with some additional information regarding the

downlink channel.
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[ 00130] Synchroni zati on may be defined on a per-carrier basis. The WIRU may
apply the synchroni zation procedure on both carriers separately. The WIRU
may be allowed to transmit on a carrier depending on the synchronization
status on that carrier. Radio link failure may be declared upon | oss of
synchroni zation on both carriers. [00131]Still referring to Figure 9,

enbodi nents for E-TFC restriction and sel ection are described hereafter. A
WIRU transni ssion may be restricted by a nmaxi num all owed transmt power.
The maxi num al | owed transmit power of the WIRU nay be a mininumof a
signal ed cordgyr ed valde,and, s Raseky! bayied die ko WERY desi gn
limtation. e X|mea owBd transm t power ‘o U may be

confi gured asrréers obal nnkemyn thewsrnd, nt as @ps#e}rietthafnShﬂ slwmﬁl wipdetyi nt er val
(1TT) for b%hﬁge'owo%e%%ér% 8% endld Ohabo TRARBELLALE LES - ARECHLI €. In the
latter case, 't maxi num power val ue may assigned to each uplink
carrier 920 po@sﬂlﬁlecbhatathdmhameélqtmmmnmmcramm%@aihaegamyhemasaz&@ngﬁed to each
uplink carrier Thi s epe e i gul an f.l uratlon of
t he devi ce, qﬁl 3118 Qoets & Chrrﬁée °of a}’noghe‘% J}ﬁlm&ln werlga%nd&%r}?fe%n%s% og

WRU) , and/ emabty du@m@erskorc@ne mnpllnlarcdlme)"nﬁﬁi(gw&)dellbmmpfbhes pottak otieei rrum
transmt po nd t he errc Ler a

si mul taneousulpglmgon rlleglu‘?éled % fﬁ%ﬂﬂi@ %gé (gl\?ﬂoe&ltg) I(E)Spfegr?é?ﬁor% may b

qui te differkavalun obdtd’lTE@éJets o@uthe E-DBOE 96t dThendixderBimay sehshe fPower O

[ ndependent J -can rier mum,t.r nsm t f WRU may

i ndi cate the?tpowe ggﬁﬁ%‘zeff t’ uah Chm Wi f’){%&ar{g@%z% g%(glsn%é;&num power or
a maxi mum poheshdeaf |anéd“dp®n” amherrWe) Tthis toh@omehaworksudio it Hat wiimknet wor k
knows whet h Y has, a, total Xl mum Lo f h uplink carriers
920 940" or TP AT odtr Ul pe' TS mouir Cpre ety Bkheblt SR 60!
940, and mayssmA&c Iefﬁ,lapbr ahd Nnde- Bnd&lmmmmﬂ;l yha: Noéq- Brneay $d1lethe|f5‘[Pian power

headr oom reporte , the WI pover uire eC|fied in
the st andar 4t ttohg ‘\’/ﬁ%ﬁfﬁ%veﬁg@ qﬁ%g%d'ht?o ) ﬁ%‘ihe ﬁreréeggggé jabi I I | Ve @

[ 00133] Fi gurtaremolt15a1ai fdpowu@bra@)srearﬂ‘k% oﬁmorexﬁsrp-lesxlprrod&swlﬁﬁODPCGH E- TEC
sel ection gener tio utilizin | carriers is
shown. As tE”ll\gglg&?Wﬁbg\félg %“be@cbg??ngﬁetsh%lgff roe é}%rclqﬁﬁle Sgg&t hgh)carrl ers are
used inter cha@g&abla/mbgzrdeume aBUiccdptatile chated ctthattd on dris BuSkAsingpe system
the two carr may. be referred to as an anchor (or primary) carrier and a
suppl enent artb ?r”é%ﬁ’é‘rfﬁ“d?we% Frf%'“and these terms will be used for
conveni ence [ (lnloelpscr Ibiting afrérgpé eplifk 1AteWEIR§Jhcde(hequmH$e)s lavhkeihest tiere are

two (Nin general N bei an integer ger than ane) w.transm ssions to
be transnit CAEC OF HohR %Pglg’énfﬁéle?sr?)% é{i} oz . MRY Otfehé‘r Em%e}d‘ﬁe I]’r?e

tr Snsm ssi Oﬁlgcn@fﬁcahh@lddﬂﬁ)]c@m;ﬂg) H_En,nef Qu@llcty k{eﬂﬁéeﬁ hleeupding daemexsr arnsam ssi on

and one retr i ssion of t revious failed transm ssio e wltu

sel ects an L}%Eﬁﬂlkmé&rarp%’r ag toﬁégtcfé?rtrhleetﬂa‘?%‘?lsil% PREG P %f??sﬂflné? 't‘)‘ﬂ 2% or E-TEC
sel ecti on andrpet Qs Me2@nokpdi@ ehestticd mpphRCadus ge. Lomm)h@hmmet

transm ssion while the supported E-TECIs for the new trans are
det er ni ned d?ftyerhesﬂﬁ’tl?l%t}?ynéh‘f H@t‘ﬁ%}ﬁe?’labé‘ﬂg%ﬁ TUSEH BRI r g,'[ h(s% ssi on

(step 516). sidnhatihey @r ar& 1ikwo THRW 3N Ma§SdeO MBe bﬁse&ﬁ%otﬂhaﬂﬂm hidge t he WIRU
determ nes whet her the WIRTJ is po l.imted, of t he total
power that WY el lﬁ’sé@nby?o’t}hélps&*f?wai“ﬁeréaw X ri"’@’r‘ldgp‘?/é ©tHE g ant s
(schedul ed apgd;inon-schedul ed) and control channels exceed the rraxi mum power
al | oned by the V\ERU, opt| onal |y incl udi ng backoff) (step 504) %anot, t he
process 500 [ 3keds s aetaisrisomay |delng diffveeniraels gir rdeiRcp BRI | ocat i on

bet ween t he (pplshk f6ah 4t @hshik=iBPinaPo)E- TM)eéilﬁtaEdrV&,anchBQ@aWﬁHolﬁiy proceed
to step 506 for power allocation between t carriers w thout checking if

the WIRU i s fpyother 179 ppkinde canope Ipowesio: ap |tb%fatheoﬁgliwsl I EMPHPIRBEE THE WIRU
fill's up thesthansROrd DRPDRTKS25esuienttid] FontRRe wa hit®risHphedxihhe1pt her.

the same on both uplink carriers 920, 940. For instance, if the DPCCH SIR of
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[ 00134] The WIRU determ nes the MAC-d flow with the highest priority data te
be transmtted, and the multiplexing |ist and the power offset to use based
on the HARQ profile of the selected MAC-d flow (step 508). When determ ni ng
the highest priority MAC-d flow the WIRU nay, for every carrier, determ ne
t he highest priority MAC-d flow configured with data avail abl e anongst all
MAC-d flows. In an alternate enbodi nent, the WIRU may, for every carrier
for which E-TFC selection or highest priority MAC-d flow selection is being
performed, determ ne the highest pri ority MAG-d flow anongst all MAC-d
flows all Owetghthﬁ) @ﬁ‘lélr ?@mlétﬁﬂdﬂr‘l 'g\%r eVEHE Md WOCI?@QR%%]&@" forms an
uplink carrier selection procedure to select an uplink carrier anong a
plurality ofcaupirihRilcar-ip dPsintayefdagel satpnaitrhledatca ghiy Ié‘tﬁ%s'i@%lmtﬁ) |t

shoul d be n t s4 ri elecl.ipp Llaw;

determ nat i g%\ n’gg}ggo%atrkr}gleesggo?ﬂl gﬁle ?e%f%%rréeed%i n P d(fejr desclrnl bed, but
may be perf eppedinatebnyhoraher 1}1.DPED@H\MRLﬂOBmtmebnhmalEleTE@BO dHOdeder mi nes

t he nunber of t ' t el carrhgr based on
a maxi mum sup‘%gAf §£ ﬂ&:ﬁ}F%ﬁ%‘%&%%@&%&q‘ q{?lkoéra?r eI% Eg%%g{ljdg)a% La&{ &emai ni ng
schedul ed grarget plaglht@ahbwea thengi 4B hglowompl'mkh@dubledl Woagiverpdlyd beitkr dat a

avai |l abi i ty, nd I | cal .eha [.1.05 es (step 511). [001351The WIRU
generates a K‘/K e g%n bﬂﬂﬁ? apnﬁrbgﬁbtransm' ssion via the selected
carrier basd@oi®q] t he SSE(HEGIﬁleﬂh(E“l- TG bstdefin&ll2). a lfer sohedubdsig iTifeor mat i on
(SI) needs t sent for, the s e r ally

i ncl ude the Vg’FEon ?%lagplgé}rl? Per b ‘?(g)aﬁné)glpncﬁedg?en%n g%?/l ot’ﬁg r’% ala@él ce the
WRU has cor‘ilﬁieeﬂélmlﬂ heasa\bal hidbteel spacasont bhea seleet ddpaalirg en gre has
exceeded the d uffer,all onwed £0..h r d e ITl, the
WIRU det er ms?m 12%]% Sy © aEesr g |ﬂslgtal(':f%(‘)rtr her ﬁadl Eil i g‘g{ajtlr%1 P% téé&%'ae(!él e&g]feél and data
is still avatpbambeo(sgme}pnoﬁﬂzé)mn bn‘xbmrhtc,azmhe process 500 ends. If so. the
process 500 ns 510 (@r alternat sel ect

t he ETEC of[&ﬁ?g next %gare?ﬁeelrng '£36] te]tnﬁ Almeglsn% ]?i nost %S’gl)lgﬂ%) t he
WIRU may optaindnadalbgmomeardedeefmade hieteeftiat. glAesWTBU dxrantsynm dndt dw t hat has
data to be tr {?tg ed. The re- g Ieé:tte(l:,l1 hll hestl p"i‘h ‘<,¥mum aﬂ ow may be
different tH&HENS 'Bnd BREEMH ALY FhUEPERHYPBE or & ?lrrﬁ b the

previously selmatiedowar sff 8re. WITR1A nnaerv\bd’mgfheemmmef d sﬁgrm\lv:d sorffghmdt ed, the
WRU determ nes the power offset n t l.e . of t eneV\Ay

sel ected MAdaﬁefEI‘W I%%”“Hﬁ&/p?vﬁ%n g (ﬁﬁe t8r\?ﬁgﬁﬁ§§fg ;'Hmtt?pp?or trfehcf pay! oad
(or set of Shmmhmal&mﬁﬁﬁﬁ)sxﬁﬂﬁow@wltm NI 6 hedubeebndizaridd emaeytcma]d
according to the new power offs Al.ternativel term ne
The NAC 4 f BWIBRIORITS i §on ek nsPioshy Reg R (Of Dy e Rt o (e .
step 508) andrapplgzol beo, s&l eayed HARQ preofticl eIrﬁﬂda nastotri gak@xibegsaniest t o bot h
carriers. This.inplies that the WRU de erm {?Fe mamgydn ported
payl oad (or BIPHEFt BYE-F CARA FPgeaé? @ Pay Poady % bot h
carriers eitdi@resi AUkiANLQUFLY vhle padyahd e4,51g,efedaaleyc1atlphme chiriee gzbese val ues
are needed according to E-TFC leCtllﬁ uence. is case for the

second sel ect8d Toay PP rderHd GRrR9 el oHat g’tlbatg’f’e“ﬁ“%ﬁge‘”izet SHollid be not ed

that the processr2000ws applifi&ahing dedihe £ase WD), rleer tohatktivek upl i nk
carriers are utilized. [00137]Detai l s of the power allocati on carrier
sel ection, &AYrE- WF@‘%“@%W”@PI oheaipde! s‘Ei‘%B’t%ﬁrW‘F’Ft BB NS eF bel ow.

[00138] The naxiidim:SHRRPHE SR PYWOAE AT BE Sisultadebiligy paXignen. al | owed
[00132] The WTRU behavior and operation may be quite different in both
cases (i.e.. one total maximum transmit power or independent per-carrier
maximum transmit power). Therefore. the WI'RU may indicate the power
capabilities of the WTRU, (i.c., one maximum power or a maximum power

defined per carrier). to the network so that the network knows whether the
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nunber of bits that may he transmtted based on the avail abl e power for any
uplink carrier. This, as an exanple, may also he referred to as the maxi num
supported E-TFCI. The maxi mum supported payl oad Or the set of supported or
bl ocked E-TFC's, for exanple in |I-1SPA systens are determ ned as part of
the E-TFC restri ction procedure and may be dependent on the sel ected HARQ
offset. Additionally, the set of supported Eiffel- may al so be dependent on
the m ninum set E-TVCl. Enbodinments for E-TFC restriction and determ nation
of supported/ bl ocked E-TFCI are described bel ow. [00139] Where referred to
her eafter. ayMiG-thsfd OWaMdhe ERIGT T} Both LpGhICRhnERATRB! 94@ pT0UP Of

| ogi cal channels a data flow, a data stream or data service or any MAC

fl ow, appli Galtlleé)ﬁpﬁqlmmaémummqweﬂfkfel“ cadt eplisk dewiri $dd Her and nave equal |y
appl i cabl e g, QL et datignd | Fgye IR HRITALS %Sk &Mk

each MAC-d %?noew Fs g%gc}g?%tae %(g% oﬁiac gtchaeﬁ 2\ b ]{16 ro't:m

one-t o-one mespiedg)y ahel WaBUa gf itb¢|pc0yfef reaiternents msmpﬁmédmt dlqt

[ 00140] Genergl | d.; h;ga for uplink

transm ssi oné23 gﬁlaiscygfgg@m?%%}s% sgiqg%lds% quﬂ{%?} ailolrrlm;(?érérrschanl sns may be
defined by {¥d3gual i Figuoé 1865 v Bev (@B mrdpn emenlt spr@mdsl dP0Q e Briority of
Lhe Jata staSRIRid bl RCHIIE don BERENANDE Ol S ANCNRN, ALLEH L, OF the
mul ti pl exed isasitwir akrsmetﬂti@cbdtacbgm, hseecﬂmtemne fam Trefm@engespahdz yarritas ard | ows and
streans can r eff.o0 Jp t ' nd
guar ant eed b?gd H %d gﬁa\?\%lflh{“fn I 1Ss ri c{tha(%e?%/l Ilrlgﬁﬁ??g%{rée%f&mgl n order
to neet QoSthetpn rewment madlb‘efrefeemd gchredulanpgprnec e gscarier lasédi, sone
dynamic in n [ ynam 00141] r

systens, suc‘%gpqergi]$éj ”%800%331672 ':}’*mef anILg %Lesé %?Iélgc\gssxj(e Hgfflf’g\ oper ate
on a requestorgneamlcdoasqltscmhegé‘lg&ﬁRU@ rﬁe&i‘ﬁﬁﬁﬂ dateparimisselicghert thesemzb data, via
upl i nk_feedpack, and, s he ade: B (ahE), seheduler. andlor, RNG degides when and
how many WI T5°he al §at SHerdar ter, “this is refefred to as
schedul ed nbdetramEaanS@noﬂhs uﬁmlrnmgal‘fﬂ] éstem HSPA ‘5@/$Hleﬁmsl,s an¢ egwest for
transm ssi on, 'nQCﬁ ude %l&acg}n?nn ,9,% t(he aﬁéu%e gge buffered dat a |dn the WIRU
and WIRU s available povver pmargl power eadroom as]_ﬁr) The
power that neyrdveanssedidnost thh@r@ﬁh&(fuileaﬁtrhnam&ﬂ]os}aItbmWTEU(Behabﬂ’sodnl ed

dynam cal | Y, by the No B thro absol ute rant .an ative
[00142] For” SEMRR B R STiaabar S PRt iaigh 430 P Ak BT s ant eed
bit rate, speﬂ/ﬁom ¥0IREFOweiectith (pYade Phreofor s;hgnnabvl ngngragdsionbesietlse or any

ot her service that,. neet, .t hese requirenents, e network na
ooy o he. S BFE oD i el e P o HERERY Y RS S ietl i ng
mechani sns tlﬁh&bov@d’r&)eir%SﬁsedWy&mib@etrﬁn@ﬁisbhbﬁ (@c@ﬁl 5a6)| owthhe AMERWS He®y t ransm t

data froma, particul ar ow on. at %ng r| od sour ces,
and up o a"BanriegiPel HeranvRr e Fotd R e e s SRelE ePeRlin as e
for exanpl epawe lieftedr@d, tomas tROtaCheei tadt fvbalshe ﬂld’tbd(ﬁyh@fe WYRIENS, such
as LTE. the be referre to as rsistent s 8U|I g and, fl ows.
Even though}/n[ %e?ﬁfblﬁf R Sth Begéﬁ?ﬁgbég“?‘}éfgl HWarg™ a%l‘seg}‘f é&n FOPBPhs of
schedul ed asighimenl- sedeed uhedmdaidumi povediorligvdie bynedey SVDRU, tdpéabndlley

including backoff) (step 504). If not, the process 500 proceeds to step 508. If

s0, the WTRU performs power allocation between the uplink carriers (step

506). Alternatively, the WTRU may proceed to step 506 for power allocation

hetween the carriers without checking if the WTRU is power limited. Once

power allocation is performed the WTRU fills up the transport blocks

sequentially one carrier after the other.



are equally applicable to other systens that use sim/lar scheduling
procedure and distinctions between data flows. [00143] Dynam ¢ schedul i ng,
where control channels are used to allocate the resources for certain
transm ssions and for the possible retransm ssions, gives full flexibility
for optim zing resource allocation. However, it requires control channel
capacity. In order to avoid control channel limtation problem

sem - persi stent scheduling (SPS) may be used in systens such as 'um and
non- schedul ed transm ssion in systens such as UNITS. Fl ows that use dynam c
schedul i ng ggoiishe dyRaEiveTREAM ARG HIBGRBN ASR WenGthe NbRsPPYSIGAl Cchannel
control signaling) will be referred to as schedul ed transm ssions. Data
streans thatdatsto e frenemytat asd 4b¢ ovdinelepegilistiped ahd pever dfebfo wesour ces
wll be ref - d WS okyexanpl e, in
R R T s ST B

non- schedul edterméing ofhet highswti smdiys MAdnd flove WFRYTRY usays foheveata rate
for schedul d - I f I : ' data rate
of each non-Sapealr AP ouy dugssl HEE RRENTER Yon R 21 1
not changed afpidaple amoygst[Q0N48) 4 flowhe DEaTREG eged te enibodingemo.cidd WERUt he WIRU

may al so detﬂ?dgﬂ]f&'ee gﬂfgéﬁ‘f@i B %&ﬂx%?ﬁ“d‘?ﬁ%‘ét%ﬁ &rl%gﬂ%sgﬁ%lo‘?ﬁ? l\{lié?é-dea‘:h MAC- d

flow with a nonsche grant, ich'refers to an respond to the
nunber of bifby sldcoweds banbeectipanshidetcedizciberidiimgt pootineMddhd iflgur ed

non- schedul %%ogrgﬂnc{q 1@19&33& %valaﬁg&)e%%e gaﬁ%}nqmed[o%qa’ég;lv-lénecaﬁr‘?@! N9
schedul ed grant “payl oad 1 n the procedure above refers to the hi ghest

payl oad t hatWERUI perbentsr answiink eciraec eglditing poctdvee netsaeck aal Widodt ed
resources af rallo ion.fqr af.her ¢ 1Ok a network
al | ocat ed réé%tgjerr (%gl%gfa 3?131%%2%7? ﬁéphsnercva?}r%%r%gt?%ﬂ%&ﬁ%ﬁggge%sg%@%%@g " of fset of
t he correspondshgildabe i erted othatSRA syatsews. caThier veelegBof MAE-dsélowi ng gr ant
used for caleul aling,t Ae, LemaLnlng. s SRSyl  95ankh, PaX!.oadsytarydine uplink
carriers may be based ‘O the varue Of the actual servi ng gran al'l ocat ed
for the upl inny leaparfoemsd idhbe orvet). VBIeyWTRY tdiets ambi THCligorseheduhed gr ant
payl oad for g he, pELmr CALELErLandhoridhe, SREONMIArY CALLI er. By e based
on the scal éd” or tictitrous 6" vfrtia gran after power alt6cation is
perfornmed, hrxiMiRUsu@prigdepdyiad” (tier, tsgtilof sappdriddc BT @us"a oemsioddged ser vi ng
grant to deteﬁrgip% thetre i ni ng_schedul ed _grharatl,ga Iogd. il'hg tdhtree ternms
may be used*F'hterchaigedtly*?and Ferer ot he®hower i odir 6 6ft Spower
split for sehethileg dddosrlskons phioritieagbepcarty.i er. The scaling of the

Al ternat; veldiorr -t nd oy TS aRRD oAk Ger 1 MLaraRPer & BoPhupt ik
o carriers, (itre@smieie Gernke Bge@ed@birries bgbaem flor sdhatdl BiHMstaasraers), the
AR oy 5%, DO e, SETYLER, RPN 1 %, S9ED YL LK SRELISE B et vel v,
carrier wheWpRUfmsnimgalishirshealtulSdtonhahis carrier before including any other

data. Once the WTRU has completed the available space on the selected

carrier or has exceeded the data in the buffer allowed to be transmitted in the

TTI, the WTRU determines whether there is another uplink carrier available

and data is still available (step 514). If not, the process 500 ends. If so. the

process 500 returns to step 510 (or alternatively to step 508) to select the k-

TFCI of the next carrier.

[00136] At this point. (in step 508), the WTRU may optionally re-

determine the highest priority MAC-d flow that has data to be transmitted.

The re-selected highest priority MAC-d flow may be different than the one
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[ 00147] The non-schedul ed grant may be carrier specific, (e.g., the
configured non-schedul ed grant value is assigned and configured for only
one carrier, the carrier for which non-schedul ed transm ssion is all owed).
The carrier in which non-schedul ed transm ssion is configured/allowed may
be predeterm ned, (e.g., the non-schedul ed transm ssion may be allowed only
on the primary carrier or alternatively on the secondary carrier).
Alternatively, it may be configured by the network dynam cally. The val ue
of non-schedul ed grant may be carrier independent, in which case a total

number is d%?é‘rmlﬁ@dmft@iﬂv%ﬁ"&e Qﬁ‘l’ir@ 1% the 151@@1%4&!7 Defedtedl .95y 2 Rgwconf i gur ed

to be carrier specific (é.g., network configures a flow and an associ at ed
carrier oveﬁHMhﬁbNUﬂhﬁ§MWU©mﬁhﬁydbéeﬁvgﬁgnkﬁﬂéﬂwﬁ*hﬁpéﬂﬁho$¥%ﬁﬁs%ﬁe carrier

speci fic the, ViRV pﬁEﬂl‘%ri@ tine ngwﬁcsé@ét@&tm@ &rfBGﬁd&Hden{ gpendent |y

for each carrier. The network may provide a non-schedul ed %rant based on a
HARQ pr ocessletdratindBicongsmiuon aurrarted epylodt (grasb pimiraoried Isehedudndd grant

that is appligall W d o] r
[ 00149] Empodr pant s 1o el gt ok LR ARGDRE N, B30 [hfler piiet e

sel ecti on aﬂ%ﬁﬁn%@W%EéUeH@HﬁéﬁweKbﬂihen%ﬁwdﬂﬁﬁéhﬂ®VPU@HBHWﬂV@ﬁﬁS@1ectlon
descri bed b%h@%@%ﬁ%wgﬁfﬁﬁgﬁﬂﬁgﬁﬂe(QQ'%l%%ﬂ% 8 apbly g@@kﬁ&hﬁﬁ Ry th any

ot her enbodi nent closed herein. ”The proce ures "affecting the choice of
t he nunber aﬁdﬁﬁm@dvoubeﬂ@m@mhﬁitxbﬂhunnea@h'Upﬁumkh@aﬂﬁﬁébedN@RLhe power

to use in eQﬁﬁﬂHﬁﬁ%vﬁﬁU dxdifilim %&% g&ﬁ_<ﬁR&~%h%<%ﬁ§P?ﬁ@Fé Ofh i ch

uplink carrier t ects d'tre 39 rst B0i50]1 n accordance with

one enbodi ne"nmamang/%mdm&yi givieadr foor bdatly carriers either simultaneously in
parallel or only at the time these values are needed according to E-TFC
selection sequence. In this case for the second selected carrier the WTRU may
return to step 510. It should be noted that the process 500 is appiicable to the
case that more than two uplink carriers are utilized.
[00137] Details of the power allocation, carrier selection, and E-TFC
restriction and selection will be explained below.
[00138] The maximum supported payload refers to the maximum allowed
number of bits that may be transmitted based on the available power for any
uplink carrier. This, as an example, may also be referred to as the maximum
supported E-TFCI. The maximum supported payload or the set of supported
or blocked E-TFCIs, for example in HSPA systems are determined as part of
the E-TFC restriction procedure and may be dependent on the selected HARQ
offset. Additionally, the set of supported E-TFCI may also be dependent on
the minimum set E-TFCI.  Embodiments for E-TFC restriction and
determination of supported/blocked E-TFCI are described below.
[00139] Where referred to hereafter, a MAC-d flow may also refer to a
logical channel, a group of logical channels, a data flow, a data stream, or data
service or any MAC flow, application flow, etc. All the concepts described
herein are equally applicable to other data flows. For example in HSPA
system for E-DCH, each MAC-d flow is associated to a logical channel (e.g.,

there is a one-to-one mapping) and has a priority from 1 to 8 associated to it.
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to, and treat first, the anchor carrier. This may be desirable if
non-schedul ed transm ssions are allowed on the anchor carrier.

Al ternatively, the secondary carrier may be given a priority and selected
first. [OOl51]Alternatively, the WIRU nmay determ ne the highest priority
carrier to mnimze inter-cell interference, maximze WLRU battery life,
and/ or provide the nost efficient energy per bit transm ssion. Mre
specifically, the WIRU nay choose the uplink carrier that has the |argest
cal cul ated carrier power headroom The WIRU nmay base this determ nation on
the current |gawef headnoomy, (Rerd- areUkhRQWEL: ReaHAGQML (MRL! ok wRagur ement
for each carrl er (UPH indi cates the ratio %‘ t he maxi mrum WIRU t ransm ssi on
power and t lesneoissioapandi drja DROSHiTEe. pbverdhedrlinhmepviesumay st t he

E- TFC restr 'd%ﬁﬁmp{&cq%gMEy of deBvifle (QIYYORlitenRG %ﬁ@wm@gplp%@rofmr gin
(NRPM cal cul'ation for each carrier, or remaining power)

equi val ent | ylater sipesinast fodet toanswittegr Degpnding bf Qb an Q?lOW@{EI-théW@r
(Pnrecii). F&%a,?gsgaﬂge me dgpal 'sﬂ}éal%grﬁlb?roxs%a%rctnbprbengﬁoxp& Tpdg, in terms

of the nunber a priority e'given to the carrier which
provi des a gritiplered Miwwﬁtﬁﬁp@%@dr Haylllfo @I enmedly. fate Favehord carri er

and the SUDQJL]C%QEQS% é rugé(?fni]best Q@or%f(hgﬁjmﬁ Hg{écge}\ggespa%ﬁ I%?tgaﬂt@ect he

payl oad determ ne e remai ni ng power or ot her val ue
di scl osed béltowfe ofrvichevithirRune poot 3R]ax lteeunramﬁlwfél yIJll tOhéﬂVWRQﬁqﬁn@OSgl ve a

priority toré@%eﬂpénwwﬁ@ X ?Jheﬁ@l'u\%:_R LRYlides G@QQ%MR&&E M Whnihg 1Aargest

avai l abl e gra to send the est "anount of data
and possi bl ylat}rreanésomeldsedsmamunber of PIDUs and thus i ncrease efficiency

and reduce id/(ﬁr ad GERGa Yig'%rgﬁ %%k é sﬁc}ﬁ% %! 2 RS %?§&Ség@ J{IPX' mm

val ue betwe e serving grant fort anchor carrier erving
grant for t@ec@@m@b@aﬁeﬁi%ﬁ’/&cmr%ﬁ QIS@s)veque%f&OﬁEB]bABI@ewh@nel WR}JS t he WIRU

may brovide,g, L{%Qﬂ% LhofisliBy 06 0aLEd Bia LPRL REANIACEA4 NG AE&ABSINGS el NI ng

schedul ed gra ween t e anchor carrier an e supplenentary
carrier. Thechedn®ir randkgl SeHededids whrearandplaopt oady VTR He vall &k ladlbived payl| oad

det er m ned hased | J rant_fr r i ning
after procelsam ﬁg %%} %‘E%’ %%Eﬁgﬁafeﬁ%%&%% Sc%ﬁg%i]l}%dg S&%ggtn%%% A '? Flgg WIRU may
optim ze betweeplenaxilpRinspshwess, arrdqumkif’mmlgsmmion Moredespedichiicabf y, the

WRU may select a cark t hat 0 t i 0 be
transmtted “TRE Waﬁfdoeltf%%en(fﬁ%% \é\ﬁ%u Ié{ﬁ %?C?%?glﬂ]ﬁ?g al?ableb Bé’ }ransm tted
for anchor m&t‘rgme(u eafbidh mmlbemhmbmr(ylmﬁ} rTl@erpdwanthetdmby bb@tsehi f@@\maf and

grant, (i.e abe a2 far the anc r .and..’ il able
pay!| oad forsé}feﬁe uﬁﬁ?l%rﬂlggoé? ° ¢ rrltrlf?lcieer qyna%m%%/ by {ecﬁI ¢ % Ethr er that
provi des theb@l@h@sﬁnmﬂe}aabive gml oad. The avail abl e payl oad may be
determ ned m bet ween t he remai ni ng. schedul ed grant pay|oad and
he mxi mumQUgBbr { edoDasad s FOGTES] Mept Pk age vile EhRM PR par o g
non- schedul gdamydedadt ra‘tarsuela@b vMAEo @l TP (ME)hat51gmy1nbea¢hmlbteamrexed (or all

non- schedul ed C dflo t hat have data avai l may. so be taken
into accounf &R %ﬂrﬁlﬁ%l\g{) Be‘gtdggyg\?ﬁ%éqleemﬁ'évf%g% ﬁ%)rgespecf?? ally, the
avai | abl e payhoadtheyinhey deliesryl bRduas tearmBntibsionm ofa (bpejM| Edlﬂ@uhﬁ:ghedul ed
grant payl oad + SUN)E i n| non- schedul ed ayI 3

non- schedul & PFGHE )?‘ﬁnﬁdﬂ?h SEYPATH SUpFor e&ng ?O%cfll’“e # Iﬁ{%ﬁ g%hedul ed
flows are altoueet idatsomental rhaéficdd Yiow( @ngat prés¢te@urdctior gafisdser only),
t he avail abl e ()él oad for the ancg%{?tcarri %E‘ i s. consi der ed. ] LOOlﬁ?] If the
- non- schedul é‘i’fOBF At At ost O R SRR er TR TR 1BS8Pg Sgptems suc

as HSPA for example are referred to as non-scheduled flows. In other

systems, such as LTE. they may be referred to as semi-persistent scheduling

and flows. Even though the embodiments described herein are described in

terms of scheduled and non-scheduled data, it should be understood that they

-40-



i f the non-schedul ed transnissions are allowed on one carrier, the WIRU may
give priority to the carrier that contains the highest priority

non- schedul ed MAC-c] flow to be transmtted in that TTlI or allows a
non-schedul ed MAC-d flow. For instance, if the non-schedul ed transm ssions
are allowed on the primary carrier only and for the given : HARQ process the
WRU is configured with non-schedul ed data and data is avail able, the WIRU
may give priority to the primary carrier (i.e., fill the primary carrier
first). If inagiven '[Ti the highest. priority MAC-d fl ow does not

correspond tg. anof SEReAH) Bl ALON-I i naR:RERAb ek OM:,Al | oved Lo

be rrultlplexed e selecte st priority MA frow, the WIRTJ may
still give pnildiitingtibos hdteegadatadiowmwhi ch al | ows non- schedul ed

tr ans”? Ssi OT&OMEPH ef]f%ﬁl?mn! éch@%ﬁnrgégglh%ﬁ{g& o?ghdzun%wsalgru@e@} A \[ﬂﬁg el 0 be

transmtted'in a curr ata Is aval the WIRU
may first fith¢ regoutdee f@"aaemam txahwkpsih and for Arsprssibleorstiahsnigions,

non- sehedul ed Ll Qioxtiif, Wb Gt Jlégt- URLAOE a%l%Lq%%edewa o Widifes

nonschedul e e aval ower an gr ant
according t @omﬁnel @anmlglpe&dyl dyg mmalr tg hemdedntpr pbanrteyhmma@om eméaleml ng

carrier(s) |sthenf| 0 d ant a | abl e for
that carrier, B‘(J)lf?ﬁn,&l icg?(ﬁlg]tnlgv@?%, n%aﬁ/pl %ﬁﬁdaﬁ 57% E)ageblli%!til s Sd%%?s&iq@n to
select a camoner:h@ml@helamsmassumrrm Fastemn @fchcﬁ’d CAliBas e tatang HARQ

error rates d?fplalglacsréhg r r er ’thEt Cnarng:o%aSﬁBtllbas gha%ngggége()]l hvgéalh TFC
sel ection for ‘Tndep dlen raxi a Ion ar Xp ereafter.

The WIRU mayhhawe (anthof fse;nehhg)t wdh&m wfiromnl pco\aersshahded’rmdnmmswlnbomed power
for each cargier de end an the rticu flguratlon

Vi
or design. t% sgg%mﬁg on Ia njﬁ)l Iée W%en 1- tfla%cna gerlodlc ?aﬁocat?on gﬁﬁ%ﬁces
desi gned w twillthawefdifles emhorpmhedulaﬂpianéinéﬂssmand two different ant ennas)

and/ or on n r ol an s al so.a i ablelf t he
WIRU pr e- al ﬁ@)%%‘lts t he" 65963? \r/\%%lﬂ tﬁaé:hogfs‘ I‘dl éerdsow or Coalflfggl(%éit €s the power
in parallel citasr desdnldded hed- @dld.edlhllédtlhﬁﬁa@ & trrmastniimms tahé tfma%Nﬁme power or

avai |l abl e p at e .use ach carr res 0.t he

al l ocated p WStSpg} El,%{“fir]‘i‘g(? forﬁ?gecg‘ﬁ%(g&flgrélﬁfl dule {sl%“ app C{) Fto the
case where p@wahamsa@haaeadrabeto%eﬁ hbnesmﬂnleerﬂa)mu;tcohﬁguzpdvmzrhnghexal | ocat ed
or scal ed between the o) L}frlerﬁ% qr to filling up the carriers.

[ 00159] Wher eMtHie Hgnerisallr wts b‘ifla'{ﬁ%t(].}y or the maxi mum ampunt of power is
i ndependent [ogi4epch Gatkéd BITFQ Med\dﬁﬁm&@dh& ey WARVEMb Y abe dbidrinétk up

sequentlally due to. the fact that the d Ilveré/ Pﬂ {J RLC PDUs has to be

mai nt ai ned i*A® &7 BRI RO U §¢ gﬁ}i‘t}f‘ ﬁéarntdﬁ‘é At aég gfg}ﬁg oY §dr & 2

Addi ti onal | ¥cheduled grant, which refers to and correspond to the number of bits allowed
to be transmitted according to the configured non-scheduled grant for the
given MAC-d flow.
[00146] The remaining scheduled grant payload in the procedure above
refers to the highest payload that could be transmitted according to the
network allocated resources after power allocation for other channels. For
example, a network allocated resource refers to the serving grant and selected
power offset of the corresponding carrier for HSPA systems. The value of the
serving grant used for calculating the remaining scheduled grant payloads for
the uplink carriers may be based on the value of the actual serving grant
allocated for the uplink carriers. Alternatively, as the remaining scheduled

grant payload for the primary carrier and/or the secondary carrier may be
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the wRu may be buffer limted in which case enough data to transmt over
one carrier nmay be available. [00160]In this situation, the WIRU may
initially choose the highest priority carrier Pl based on one of the
enbodi ments descri bed above. For instance, the WIRU may sel ect the carrier
wi th the higher power headroom equivalently the carrier with the | ower
DPCCH power to be filled up with data first or the primary or secondary
carrier may be filled up first. This allows, even a buffer limted WIRU to
transmt nost of its data, or its highest priority data, over the carrier
with the besf.channgl s%@élofryﬁc@ﬁmgy%; Jlnﬁalcgiranltedrftetr hitwed! AW dof &S ssi on
of the highest priority data, such as non-schedul ed transm ssi ons.

[ 00161] Accomdifagned thdVRRgheat upr ther (ixpuahar dfigtitins” a8 serdehsadingARQ
profile and g%ttﬂonjie%hﬂge I:Hesltematiﬂﬁg\é\aﬂ%kfuielaeﬁam béﬁo&ﬁp ’i‘ltfket}ﬁ‘g@'téﬁgl € space
on the transport block of carrier pH.e., creates MAC-e or MAC-i to be sent
on carrier pujy, beaesedridienghangeaie anm6<f¢mmﬁhsuw@r edecabay |05 2aWpr splitRemai ni ng
Schedul ed Geant Rayl.0ad, iy smdfo&eég% rUa?IgernOﬂlesg{{éﬁﬁ%ﬁ&Qh@ﬂ?f@Bt&@' oad, if
al | oned and con gured in tﬁe sel ected carrier reviously

ment i oned, tdeswibedrs @spondse powethdlosatareschemen belewt Wdtern@tyvet&e if fhensmitted
accor di ng ¢ viRE 2L AR ROWELing Al ANEOLSENGML e QLAY o BN sabloned
non-serving grant, respectively. IS situation owed power and

al | owed gr amtrantey g@@mrfelsbmhdunlmks@ah@m) \thb O%ERHfmahESQ)b@Jérth%m@/Vmg grant of
each carri el gf, HNe, SN AU PONRES A0 ARNETRTM:S, MRYubeatigng 1f the
power or gr§ i's proportion fy sp it between e two carriers or

al | ocat ed i meparmkioel is btinglallvegdd to onbewbightcartidrewi¥iRDeyfaymisertdis t in
carrier pl, chc glternatively send it in the carrier in which the Sl is
configured t B& Uransmitted. [ 00162] Once the WIRU has conpl eted the

avai |l abl e srﬁ@ﬁﬂé 7bn cdhei eon-pthediled t grant frinhy shbeupamvesxt seiici €e.g., Athet hi s poi nt

t he WIRTJ i t.-.p t as data to
be transm {nt% )e{cf{ gglﬁgffkgr( g(llljlrggulteg%llér‘\ﬂtt gé%lésrais%%{“!“%e. %/pb% r ea%&fé‘(_r Ogt%I thi s poi nt
t he hi ghest cprrieor tltey cdvier doif kwbwhmegn-ipbediiled éraafmmwshlamst hidovordle. dBteer m ned

niially, RELOL LOuSRE LEI . RLADEL N0, LLLLAH, U pond QOIO3IMenrdstsr m ni ng

t he hi ghest prlorlty every carrie ‘det er m ne
t he hi ghest ppedederintiyedViCs d thid own- snhnﬁmlgdntm'smm&srondmwbam@oWacbbelyaumngst al |
MAC-d flows.,In _.an alternate,enh RU nma carrier

for which E- Li‘f:&”maf%c?rlrbeﬁ O%raltﬁmahlé/g Oﬁlr?hgr%efon Ca 1 o{/vg%%ll%\égtl On is bei ng
perfornmed, deneyhe neaftgineedlhghestetmnkofynhmld‘dﬂ@ Aihefdabw dmongshedalldd MAC- d
flows all OWEd ttomel?yebet gaqflnlg{r}r;[d%gedndggt tlrl? gvhgclh\/c%ge g%otra{ ;mr%{)ér 18 determined
for both carriers.
[00148] Data flows may be configured to be carrier specific (e.g., network
configures a flow and an associated carrier over which this flow may be
transmitted). If data flows are carrier specific the WTRU may perform the BE-
TFC selection proce\dure independently for each carrier. The network may
provide a non-scheduled grant based on a HARQ process that belongs to a
carrier, or provide a non-scheduled grant that is applicable to a TTI, and the
WTRU chooses a carrier.
[00149] Embodiments for selecting an uplink carrier for initial E-TFC
selection are disclosed hereafter. The embodiments for carrier selection

described below may be performed individually or in combination with any

other embodiments disclosed herein. The procedures affecting the choice of
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[00164]If the carrier for which E-TFC selection is being perfornmed does not
allow a certain type of MAC-d fl ow, when determ ning the highest priority
MAC-d flow the WIRU nay not consider the MAC-d flows that are not all owed
for transm ssion on the given carrier. For instance, if the WIRU is
perform ng E-TFC selection for the second carrier, it may not include
nonschedul ed MAC-d flows in the selection of highest priority MAC-d fl ow.
So if a non-scheduled MAC-d fl ow has data avail abl e and has the highest
configured MAC-d priority the WIRU may not use this MAC-d flow as its
hi ghest pri epd bymMAGdhifd @WeanghBYteAqh HaEubiRe: HARQ BLAfthS ?prpyger of f set
and HARQ retransm ssion, and nultiplexing list for the TTl for the carrier.
For specifi esesanptheupkiny casion dudithe dke s al dapredent ravarhied tHEksecond
carrier the M%@tﬂ@Wﬂ‘ﬁF gerlggtgl hd Deafligghest priority MAGd flow anpngst all
schedul ed MAC Once the highest MAC-d flow is determ ned,
the WIRU def@lfPhes imecqqed@na«t Motkeenaviacbefiikons WHARU may $ee piptitpl exed in
this TTI, a@&l Elaecr&qgﬁ%t Qlflg %@éhop%%%ro'@hltshﬁa\} W a&s@lra(ﬂié if %ogfscltlenﬁle%ie I ect ed
MAC-d flow t0 be use e new carrier may then determ ne the
Maxi mum Supp@mﬁmﬁspay |a@%1e|11<a’mﬁ e Hhei archgr %@’W@du‘ﬂé@n@l‘aﬁﬂf, thaykeadadccor di ng
to the new p e%néj b gafti er wwth data if available
accordingly. i 016 ‘érna 1}clvle% Y, %%%%I'Rﬁ may determ ne the Maxi num
Support ed P&l16&d anéltﬂermvmynghScWé‘BM evpasteoathef dre bubhstcaripiisrs at the
begi nning o LR vkt il dil R the
carrier, V\hlfc%lrﬁg?rrp m@@% qggehqg»\/\%%q%gﬁﬁ%sgﬁ% e Zgame pt?)weAr eril?fset for both
carriers regaddt esovidt Wretrhest efficiant rowrdhater f bit strahdmlseion. seMert ed MAC-d
flowis bei St tvagk [ h tipl exing
list will ﬂ%lﬁnca?gems?arre @%Bég’o%ﬁbgg(?%éeﬁ Hok ﬁQHEJ} %13?% |tr}rl1gt ?r factor
when not eno@iglhﬂactdtcarnst poveir| leb Heofir. ofng Mé?éJ lm)?g'llmb tbhah%hfeflrrsnatmn t he WIRU
has nore po nt | .abl r an S5l f r ical
channel s. gﬁlé]%]c%%{ée%ca E}?Ggllr ?%%d?v@ng ﬁé %ray%b@e d)g%gr%e%%égﬁs (gggbe and
filled up setﬁaeaunerraht yor iesclf ichitrexat (I{H’H\n nHicd@s athet hislo/#Rthé nmesdinatrel y noves
to the othe ,ﬁgﬁrler and 0 finues,,.to fl
[ 00168] Al te&%at fve afnsml?sh %J;V‘r’errl aenrdsﬂar?aC v b eIL %dﬁq#QP%W%O%%f?)glef) (fr “hi ch

the results of the E-TFC restriction plocedure (e.g., normalized remaining

power margin (NRPM) calculation for each carrier, or remaining power),
which equivalently translates to the carrier with the lowest DPCCH power
(Pppccn). For instance, the uplink carrier selection may be made in terms of
the number of bits, (e.g., a priority may be given to the carrier which provides
a greater “maximum supported payload” between the anchor carrier and the
supplementary carrier). The maximum supported payload is the payload
determined based on the remaining power (e.g.. NRPM or other value
disclosed below) of the WIRU.

[00152] Alternatively, the WTRU may give a priority to the uplink carrier
which provides the WTRU with the largest available grant, which allows the
WTRU to send the highest amount of data and possibly create the least
number of PDUs and thus increase efficiency and reduce overhead. The
WTRU may select a carrier based on the maximum value between the serving
grant for the anchor carrier (SGa) and serving grant for the supplementary

carrier (SGs).
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inplies that the data fromall the allowed |ogical channels is split
between the two carriers. In order to avoid out-of-order delivery, the data
or the RLC buffer has to be split. For instance, if 10 RLC PDTJs with SN O
to 9 are available, "RUC EDUs O to 4 are sent to carrier one and 5 to 9 are
sent to carrier two. The WIRU then noves to the next |ogical channel if
space still remains and the buffer is again split in the sane way.

[ 00169] Al ternatively, the E-TEC and carrier filling may be performed in
parallel, but each carrier takes data fromdifferent |ogical channels. This

i mplies that oél%@. WR&A@?&&%@ the Wmuhfngta%%w@er b%ﬂéﬁ{y VBGhe hlous,
det er m nes t e R%@ profile for each and the nul tiplexi n%llst for each and

maps t hem t ¢hather ithelisviaderafremairipg pehedyled Lrapy pa>d1>4<b efWeeWHRU to fill
up and perf opm & IEGel hRand! Lelmuhdignt cgﬂn%%' n@hg%mgfnn@g descdRldd delivery.

However, this may result 1n situations where data fromthe highest | ogical
channel is srant pawedd abihe dyatlaklheanprRY detsrmiecd birgéronsdgdschpd@iingsi nce t he

carrier i s %JAJH 998 %L%rﬁ%%ﬁh%fnamgQHgPBfocegﬁ{g?pffthQWI@%Yldt}?S carrier

specific. i S case may performthe FC sel ection procedure
i ndependent IBPGQH. each carrier. [00171] Exanpl e enbodi ments for E-TFC

sel ection f o591 ¢ al Qb N TRX! THRIPAVE! pmnna HR4hOR Iﬂgﬁnf!@l?gsmed

hereafter. Sone of the aspects of this efbodi nent s may al so be applicable
as descri bedndbosemuin gipat pcMmff: shedifivadln. theeWITRY way stlettsa parrigh [thetat ed in

parallel or .gome tlflé)‘ﬁ%}hggt AT 7 LAQUE o ALAREALLEN ThS WERD Aloifthined 0017211 n

a sequential approac maxi num power Is shared anongst both
carriers, tHbe \WiRobgrafi bﬂ:& uam ymgfel lec ttratsaieghiost apbpor ¢aryiecaand er (P1)

using one of u}@%m]%{;rgbymﬂ Ish%% 'b el Ab 19<1\(fey 5&&1 I{tesd I etiappand

sel ection ma or med uentia rein e aval | abl e power
and grant usaadload”efoeqluﬂ ma:lhentarufwl tahé ‘atailoblatiedloon” @Céﬂlfeﬁhmmﬁrntmy grant .

[00173] Once cglt}?erngiyd h%gy Ss%ie@tc ttﬁ(g ctapgerh itlganeg;ovpdfeis O{hiet ¥igh&4 L\@Jﬂab}ehe

payload. The available payload may be determined as a minimum between
the remaining scheduled grant payload and the maximum supported payload.
[00155] Optionally, the sum of “remaining non-scheduled payload” for
each MAC-d flow that may be multiplexed (or all non-scheduled MAC-d flows
that may have data available) may also be taken into account when
calculating the available payload. More specifically, the available payload
may be determined as a minimum of (remaining scheduled grant payload +
SUM(remaining non-scheduled payloads for all allowed non-scheduled flows))
and the maximum supported payload. If non-scheduled flows are allowed in
one carrier only, (e.g., in the anchor carrier only), the available payload for the
anchor carrier is considered.

[00156] If the non-scheduled grants are provided on a per carrier basis or
if the non-scheduled transmissions are allowed on one carrier, the WTRU may
give priority to the carrier that contains the highest priority non-scheduled
MAC-d flow to be transmitted in that TTI or allows a non-scheduled MAC-d
flow. For instance, if the non-scheduled transmissions are allowed on the
primary carrier only and for the given HARQ process the WTRU 1s configured
with non-scheduled data and data is available, the WI'RU may give priority to
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W PRU perfornms the E-TFC selection and restriction procedure, where the

hi ghest priority MAC-d flow is selected and the power offset, the Maxi num
Supported payl oad pl is determ ned, the Schedul ed Avail abl e Payl oad is

sel ected according to the serving grant of carrier P1 and the non-schedul ed
avai | abl e payload is selected. If SI needs to be transmtted, it, may be
treated with the first selected carrier or alternatively it may be treated
on the carrier in which it is allowed to be transmtted. In this case, the
WRU may perform a sequential E-TFC restriction procedure as descri bed
above, wher ¢yt iR, 385 WIS iRl HRGROWEL: 5,8y AiTk 3Pk &l PR tRed by
carrier P1 andlgaénsu“rgrzlléerllg%e LHT? ) id ipa }asgngl&hg }transm tt%deon the secondary
carrier. Théllgﬁﬁﬂ)pmle‘a‘tMQC‘al ﬂ/ﬁ@dee&omofMA@espdﬁDlﬂotamomeBChfPfhﬁ@fhﬂwddlton this
carrier accqy Qémskl%&tl&h‘?loﬁ il %o%&fﬁ&tb' %uﬁie&@& '&ﬁ%}g M?e'%;lec'tédhhﬂg‘éi I's sent
in one carrier on anchor carrier onl y FC

sel ection t akssity ﬂ\/IA(ﬁrﬁoﬂmdbaMfTRHemapetiﬂcmn ngorE;&Fm}ﬂemarxlhreWbaﬂhrl er in
whi ch the Sl 174] . T l,mym su Y d (i.e
E- TFC restr |act0 ?V%Qﬁ%h%fg}déd%?ﬁﬁietrglé%g%glglc}i&cgﬁ r J|;%8r<le’rray rﬁegﬁg%%r%gﬁﬂ%g O%

exanpl e, accoe dllbwg! to bt HeadRRNed ah cukategnTT] andhwnfsals@hwrdeldetathe WIRU has
a retransms C d for
carrier X. %ﬁmuhperqg orﬁﬁayéﬁrls—%?p up% F%lﬁwéngﬁ%r&elg)%g%s%zgl&{%? MAC- e
PDU for the tbamoiechednletin@pwsenBhaWIGRG dilisiar thd 87| Freie¥FR: bhen has to
Create a MAGH i PDI o h ni_n r oi nt the
WRU nay re%fil? etdgger% agd or (Iclilﬂfjér%alt%\e&? t%n?t}] 911&90?5 tﬂO%rr'%r @dl&h rrgcnsm ssion
i s ongoi ng @ncw@mgltemhabonflherdm lgdriefﬂtchpnmqimrio;ntmmhdrém@tvmttmmrmhle(s) data to
be transmtte r_offset rofile of the

el ect od s P EIal AP PHE w350 ottRaT e Bkl ¢ or nat vl v,
the WIRU usd@01lie sangtepowsrlyotlis@ i Rdemey |’rﬁnm1ﬂs demiwratd seléch atcherigor ocedur e.
[ 00176] The wr o%lé trhen ﬁ%rf{) ftcli!’?cﬁ r'll;ga%ugpeenslé ri ct l&g}gr%dur,%sf or this
second carri%€r’ “THe "AaY” Cake Tt 6 HEEEUR e po Wil be used
from the fleﬁsﬁcaﬁ‘ﬂléf |eecr and t he remai ni ng ava| I abI e power is used when

cal cul ati ng port det i,hg t.he set or
supported E-[Eﬁ@%? %?“ﬁ ef}léﬁ(ﬁlm{)nﬁ% %ﬁ'% gl‘fﬁttl f)r mdﬁgen%o?tf power "
(i.e., the pmmmuml Iarwemc)meutathcmsa@sﬂe}ap&rdl lmeﬁ"ﬂbmkﬁre WH@U/\EBM Havarssm ts on
two carriers t he sane TTIl) r to perf the. E-TEC restriction on
t he second (fléflrftij‘f3 tra’(‘?mlébmntpﬁge’geabngln’da?@ﬁ%ta@aw8@18?‘?’%% or SRHE TS new

t ransm ssi orshittakeyypdacad an vmefaaxﬁmelamai/uvtcéamsﬁgﬁsnoﬂ drSdefs%lrﬁl nghpd ace due
to a HARQ retransnmi ssion in the other carr In t enbodi ment s
oscr i bod hOFETS (RO BE B0 dr For SRS Do s BPh S % DPeoH
\anen i]E is @Sﬂfe&étﬁlﬂ pesert hablidat aardiosso ﬂiffelélﬁ;eﬁlmbﬁndﬂ# sedibr of{_h&atWﬂRg may al so
e configured to nat transmt an ata S rier oes not
have enough © ﬁ%‘iﬁgr ‘\%ff@? g‘{rﬁgo?raifﬁiﬁjf“b ]rca gﬁ}er\ggg@r rﬁé’#loﬁa&??% . For

i nstance, |fpoﬁ)9ﬁb@tfwebﬂ&h@@éfrﬁe@§ SordQBBatROtthh gY@ e NO PR IRDWES destiieedNTRU nay

use one carrier to tfljlransmt one .that has the h| qhest - UPH or hi ghest
NRPNI ), i nst&ld- o nat%%ﬁ]é’“'ﬁ]t P A SE oo agpilalile 8Pl ALINAY t he WIRU

nmay not tramsnistd b cafe cdfrick RErreaioht &S thd aldRbirddwiotpehaygignonigh power .
The WIRU may S the m ninum set on one of the carriers ang ma not
transmit on efr#)@ gre also applicable to the case where power 1s shared betwee

the carriers but the power is allocated or scaled between the carriers prior to

filling up the carriers.

[00159] Where the powers are pre-allocated or the maximum amount of

power 1s independent on each carrier, the MAC PDUs may have to be filled up

sequentially due to the fact that the delivery order of RLC PDUs has to be

maintained in order to allow proper operation of higher layers. Additionally,
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[00178] The MAC-i or MAC-e PDU is then filled up according to the determ ned
maxi mum supported payl oad, the schedul ed avail abl e payl oad (according to
the serving grant of this carrier) and the non-schedul ed avail abl e payl oad,
if applicable. [00179]1n anot her enbodi nent, the WIRU may sel ect the E-TFC
on each carrier in such a way that the transm ssion power (over all UL
channel s, i.e., DPCCH, E-DPCCH, HS-DPCCH, E-DPDCH) on each carrier is the
samre O the difference between the two is |l ess than a pre-configured

maxi rum val ue. This may be achi eved, for instance, by calculating for a

gi ven trans %GSW’I%J R I&Lﬁfle? lli]%dciq \El?ill?%%sew c?a{bst%lﬁ%g 094 each

carrier given the tra SM SS1 0N power ther channel s on
each carri epne Egrier nsydeeealddsum ng t hat t he DPCCH power Ievels are 7 dBm

and 10 dBm ryie ecti] ; ower

| evel s of tﬁgnﬁéf tg%d&éw%Bgtg?ggﬁg§@a§%§ﬁghﬁgygﬂﬁg%?t 9Ihe DPCCH,
if the trangmbSSIunTmow%kbM£dehlmmsehﬁhacmbwﬁemnkﬁdﬁﬁﬂU@hﬂb®he E@Mer

headr oons on ach ar.i are Ct I ’

rorononar MTRRl GRNARD ALE BB Rer Bh SERRS LY ooy BORBIR L)
transn1; mnE@w@qhaﬂyﬁ@meuﬂenwnm3thwkr§HWHHﬁhowawmﬂ@ﬁﬁkﬁyKS%MEdBkmg an

E- TFC of 60 its,.on the carrier, 1 and an E- TF rrier
[00180]Th|s?prfﬁéﬁelmnnay(%gegﬁgﬁpé%u“aﬂ?ﬁ&eréggiugggg’ ?ﬁmgﬂb%%WRU
transn155|onvmsaIbm&ﬂemmhydﬂM@RwBMIMUnmhmtpﬂMEmfithémMWRulnayuSeb@ct t he

E- TFC on each carrier b littin r I etween the
two carrier ém()% ﬁvgat?he ﬁlt_heo%a\fvlélfﬂ g\glcgl Pabf} gﬁ'%eég \r%r%loé’r&q\%/\%u%dn%e 3 dB

bel ow t he nmmﬁnﬂhwmamﬂxdﬁmamnbﬁﬂngh@hennaxﬂnuMn&upmohBede%ﬂﬁGUQm.each
carrier u5|n t he net hod di scl osed above. If the WIRU transm ssion is
limted by tHEAMSUAT of data in the WIRU buffer, the WIRU may seek the
transm ssi on[oqmsv\]er I AVce)hdmg thohd h@xesu mmisLMhOtchﬂbwt hesoaipbdntHABL) dat a t hat
may be transm

d 1 ullil exe resscu t I { flﬁs 1R %ﬁh ag g Ileers R esponds to
the amount &F° %?5 i RL B ¥y @%?5& 1 dnot'her'® évbodi meht” the WIRU
may sel ect thet&hkisroblock of carrier p1(1 e., creates MAC-e or MAC-1 to be sent on

carrier pl), according to the “Maximum Supported Payload pl”, “Remaining

Scheduled Grant Payload pl”, and remaining non-scheduled grant payload, if

allowed and configured in the selected carrier, P1. As previously mentioned,

this corresponds to the number of bits that may be transmitted according to

the allowed power, allowed scheduled grant, and allowed non-serving grant,

respectively. In this situation, allowed power and allowed grant may

correspond to scaled values of the power and/or grant of each carrier or the

configured powers or grants. This may be done if the power or grant is

proportionally split between the two carriers or allocated in parallel. If SI

needs to be sent, the WI'RU may send it in carrier pl, or alternatively send it

in the carrier in which the SI is configured to be transmitted.

[00162] Once the WTRU has completed the available space on carrier pl,

it then fills up next carrier. At this point the WTRU may re-determine the

highest priority MAC-d flow that has data to be transmitted and is allowed in

the carrier being treated. At this point the highest priority MAC-d flow may

be different than the one determined initially, prior to carrier pl being filled

up.
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each carrier in such a way that the interference load incurred on each
carrier is sane or approximately the sane. The interference |oad incurred
on a carrier may, for instance, be estimted as the power ratio between the
EDPDCH power and the DPCCH power, which corresponds to the power ratio used
for scheduling. Thus, provided that the scheduling grant and the power
headroomis sufficient on both carriers, the WIRU sel ects the E-TFC on each
carrier by determ ning how nmany bytes nmay be transmtted fromthe WRU
buffer, based on grant and by determ ning the needed E-TFC size on each
carrier by diyigdi Ng Fed AUPREM1RY (HYEGReRYorRrAPA180R! HWant ReTREPT Opri ate
MAC headers. [00182] This net hod woul d resul't equal power ratios on each
carrier providfedrivaty sapph iigtaetvetiy Mehet onos phdUdrd daw osfigntdr ef erence
E-TFCs is thgysang Q)%ﬁl%@%n‘i&h%sﬁ%ﬁ NMAES 1GRd B QY 'aﬂ@lqlatc@@ﬁlbatklhlehbe dat a

bel ong to | ogical channels that have the same HARQ offset. In case where

t he data be|tb%&’§ﬁ%madgfoeaver@halﬁrﬁélf@f whiglh FdBFQaé@le%ﬂom oidnehesherieifive HARQ

of fset, the Ry msseﬁ&ufohng ffa?eral @aeﬁ&npxﬂ@ﬁlgh&%ﬁoﬁwh@mn the same
power ratlo for both Enbodi nents for dual-carrier power
back-of f and ﬂa%mma@bwélrlvlr dcﬁwvvtm aflgredmie tieclappenitisderathorivear e

di scl osed h%ﬁﬁ .ter. To relieve the WIRU power anplifier design and power
consunpti on, e WIRU is typically all owed a certai n nmaxi num power
reduction (I{@m)ﬁ‘l Thi $f heverriereio ethidnErdi(gsaiedioh onbeiag WEHpUmedrpbasment at i on
to reduce g, FRx} FURALANSILSHARN AAWSER Msinhifiidl B0 HiALEY pdifo as power
back-of f) to avoi d causi ng uni ntended adjacent carrier interference due to
power anpl i M&€-dnBew| thaeWIRY may] 004 84jsiday HecHdandbowsi thatore eetbodi nent ,

a power bac Vi i r, tide N8t QR WO PRl garriers
rat her than%g?l%éd ﬁér%ﬁﬁgﬁ%ggfﬁggggﬁt%%m%ﬁt Sot? dat at léE))\}Vbelgt%'ansmtted
on bot h car wedpsniagdofdCngplectionrfyr dlie sévenéwhodirngnngy des crdlbédnder ei n, and
TRy aPPLY AMRIIARIOAL (o e s LS AL AREGhACANRA S8 09, DOver o
per-carrier transm ssion powe i on two carriers. The
appl i cat i on nofi-sehepoledrMB&ek floW fhanolatedatehlehlerasiias tha highesugmfighred snmal | er
E-TFCl on e e t her .r may he
sent using ?@?ﬁg{rgﬁg}ﬂﬁ %Rﬁﬁ%g%yuov\%? Aﬁed}gg?agr%slﬁu e(gtIéiiﬁ(];ﬁt(?/arri ers
with power lb/ézw{loﬂcﬁw eamldmglIau'tuaehéleoﬁt%iR@pedfﬂ@vwm\garfcdfset laachs\FlirAE@l on of "
nost total nber .Of. b|t 85] E . 186 nmet ho

i mpl enent ed | ha WiRly,? m{d% oei/xi1r1 ggqg%%?g@ 50[’?%? ﬁaa%llelén C Spemq? “ti-carrier
upl i nk t r ansrasgleofior HSPA dual carrier UL when treating the second carrier the

WTRU may determine the highest priority MAC-d flow amongst all scheduled
MAC-d flows.

[00165] Once the highest MAC-d flow is determined, the WTRU
determines the new allowed MAC-d flows that may be multiplexed in this TTI,
and the power offset based on the HARQ profile of the selected MAC-d flow to
be used for the new carrier. The WTRU may then determine the Maximum
Supported Payload and Remaining Scheduled Grant Payload according to the
new power offset and fill up the carrier with data if available accordingly.
[00166] Alternatively, the WTRU may determine the Maximum
Supported Payload and Remaining Scheduled payload for both carriers at the
beginning of the E-TFC selection procedure or prior to filling up the carrier,
which implies that the WTRU can use the same power offset for both carriers

regardless of whether data from that first highest selected MAC-d flow is
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[00187] 2. The nmet hod of enbodi ment 1 conprising setting a happy bit for an
E- DCH transm ssi on on each uplink carrier. [00188] 3. The net hod of

enbodi ment 2 conprising transmtting the happy bit. [0018914. The net hod as
in any one of enbodi nents 2-3, wherein the happy bit is set for each uplink
carrier to "unhappy" on a condition that the WIRU is transmtting as nuch
schedul ed data on the uplink carrier as allowed by a current serving grant
for the uplink carrier, the INTI M has enough power available on the uplink
carrier to transmt at a higher data rate, and TEBS requires nore than a

pre-confi gunged, ti 08, DL, ERLDSLERANSH E}hf@aé@i the Haupent 16k feet i ve data
rate aggregated over all uplink carriers. [00190]5. The netRod of enbodi ment
4 wher ei n t hemefnf Het saree dat'mth apeigggmdgane deoy dimising faghi neparsti ers i s

cal cul at ed by, SHMHRY %Eﬁe%&{ﬁ\fﬁosg%g%aﬁ il fbﬁﬁ?% dWEfa{g%s%ﬁHei er, and

the effective data rate for each carrier i's calcul on a sane
- power of f setpoasr airbgrantagalablstiedtransrEsIipCosahecioeioal dennelansnit data in a

ig??l -er;” ugln 0(51%%] upl iOQllée gzﬁ’[f{e!r g_rl é@ﬁlcﬁ fﬁ? y%pc%\feIMiBed Q{'gbofv rénﬁ?ﬁl@d%i nk
g the current serving grant tines a ratio of active HARQ
processes t ce@enoily) inlitbérp ofithHERE the JEERY emmedG0dl9 M@ eAtaridietdler
P e 0,8 M0 P50 ) 00 g ol T ort on for i carrier
perform ng poMSH] Alternatively, the carriers may be filled up in parallel, which
implies that the data from all the allowed logical channels is split between the
two carriers. In order to avoid out-of-order delivery, the data or the RLC
buffer has to be split. For instance, if 10 RLC PDUs with SN 0 to 9 are
available, RLC PDUs 0O to 4 are sent to carrier one and 5 to 9 are sent to
carrier two. The WTRU then moves to the next logical channel if space still
remains and the buffer is again split in the same way.
[00169] Alternatively, the E-TFC and carrier filling may be performed in
parallel, but each carrier takes data from different logical channels. This
implies that the WTRU selects the two highest priority MAC-d flows,
determines the HARQ profile for each and the multiplexing list for each and
maps them to the two individual carriers. This will allow the WTRU to fill up
and perform E-TFC in parallel without risking out-of-order RLC delivery.
However, this may result in situations where data from the highest logical
channel is still available but the WTRU may no longer send them, since the
carrier is full.
[00170] In another embodiment. data flows may be carrier specific. In
this case the WTRU may perform the E-TFC selection procedure
independently for each carrier.
[00171] Example embodiments for E-TFC selection for total combined
maximum power limitation are described hereafter. Some of the aspects of
this embodiments may also be applicable as described above if the power

between the two carriers is allocated in parallel or some form of dynamic

power allocation is performed.
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headr oom cal cul ati on on an anchor uplink carrier and at |east one

suppl enmentary uplink carrier. [00193] 8. The net hod of enbodi nent 7

conpri sing generating scheduling information including at | east one of
power headroom (UPHA) as neasured on the anchor uplink carrier, or power
headr oom (UPHS) as neasured on the supplenmentary uplink carrier.

[ 00194] 9. The net hod of enbodi ment 8 conprising transmtting the scheduling
information. [00195]10. The nethod as in any one of enbodi nents 8-9,
wherein the scheduling information including HPHA is transmtted over the

anchor upl i pigaf 11 ey Andhiin ChedlhngRLALR! FRIOTLAEhHSHBGLLRHS | o

transmtted over the supplenentary uplink carrier The net hod as
in any one @hm@db@d@nﬁhﬁQHVC&@Nﬂ%h%ﬁe“ﬁﬁﬂhemprEﬁﬂ%Eédk@oﬂﬁté%@@ﬁat|on on

the suppl emf)ﬂltof% HE’HA Eraisl)cﬂlﬁé 85? 1B tllier rggﬁflﬁlgn%nd&Erlbécﬁ%eonﬁ

T80
conditions t econes sm an a pre-configured threshold, TEBS
becones | ar gestritthan aad mebwb@nfm%gurs@ﬂ hehp@f§¢1®1ed seguepin@lsh egegreedtheo enpty a

transii ool o B Lol 4G By SULLEL: B1A0herHRR AL 3el ARG AL Of

active HARQ processes is |onger t con |gure ue, a periodic tinmer
has explredorsnh@dullng |nfornat|on transm ssion |s trlggered on the anchor

gsr rier, rgé’o Qgﬁm %c% gge %Qf?grhacﬁfééléc‘%e 't}g éh%béigﬁoﬂ%t fe?oﬁes

ailable i ffer 19 ) as in any one o odi nent s

9- 11, wher eiWiTRU performs the E-TFC selection and restriction procedure, where the
highest priority MAC-d flow is selected and the power offset, the Maximum
Supported payload pl is determined, the Scheduled Available Payload is
selected according to the serving grant of carrier P1 and the non-scheduled

- available payload is selected. If SI needs to be transmitted, it may be treated

with the first selected carrier or alternatively it may be treated on the carrier
in which it is allowed to be transmitted. In this case, the WTRU may perform
a sequential E-TFC restriction procedure as described above, where the
WTRU assumes all the power is available to be used by carrier P1 and
assuming that no data is being transmitted on the secondary carrier. The
WTRU creates a MAC-e or MAC-i PDU to be transmitted on this carrier
according to the E-TFC selection. Alternatively, if the SI is sent in one carrier
only (i.e., the anchor carrier only), then the E-TFC selection takes it into
account when performing E-TFC for the carrier in which the SI is being sent.
[00174] The maximum supported payload, (i.e., E-TFC restriction), for
the selected carrier may be determined, for example, according to the NRPM
calculation. In the case where the WT'RU has a retransmission in carrier X,
then no E-TFC selection is performed for carrier x. The WTRU performs E-
TFC selection and creates a MAC-i or MAC-e PDU for the carrier y, the
remaining carrier.
[00175 The WTRU then has to create a MAC-e or MAC-1 PDU for the
remaining carrier. At this point the WTRU may re-determine (or determine
for the first time if a retransmission is ongoing on carrier x) the highest

priority MAC-d flow that has data to be transmitted and the power offset
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transm ssion of the scheduling information is Conditioned on at |east one
of TEBS, UPHA, or UPHS. [00198] 13. The nethod as in any one of enbodi nents
9-12, wherein transm ssion of the scheduling information is triggered on a
condition that power headroom neasured on an uplink carrier is |lower than a
configured value and 'PE BS is larger than zero. [00199] 14. The nethod as
in any one of enbodi nents 9-13, wherein transm ssion of the scheduling
information is triggered on a condition that power headroom neasured on an
uplink carrier is larger than a configured value and TEBS is |arger than
zero. [0020)lay oJ . FRAOArafe b A1 QRG SIACHIRA RIS Snkdd deer el n
transm ssion of the scheduling information is triggered on a condition that
power headr conttipExirey der. ofltemativdy, tivaWVERPowes theashmoomovhy edlliel d, TEBS
is larger t . St and an E-TECI corresponding to an
EFFECT t hr eg%glﬁrgu%%ﬁﬁgﬁ%ﬂgﬁﬁEﬁéﬂgoé%dﬁggt ed or bl ocked state for a configured
period of tilB@l76] 10020e1WBRUT Heeonetioyehsakhei |- Ty rovhactoh wrvbolicerdet s 7- 15,
further co .Sl t At URENVE it on that
power head?gélr% giegﬁda{aglggwo{;ﬁésﬁnglﬂ%? ﬁan a %&grg Eﬁ;ﬁ—a@c}% %S%t{f%?g@h%ﬁ d. TEBS
is larger thard &roTEBS fitat eshidrdandatheereardniag aFailff@t powver sspeadiiy t o an

ETFCl th I IS, J: e f fi d
per rod of -t e 5305y TP GHERREA TR B B R R Al Rk R POn o

mul ti- supported E-TFCIs. Alternatively, the WIRU may subtract a “backoff power”

(i.e., the particular power losses experienced when the WIRU transmits on
two carriers in the same TTI), prior to performing the E-TFC restriction on
the second carrier, (i.e.,, the second selected carrier), when two new
transmissions take place or when one new transmission is taking place due to
a HARQ retransmission in the other carrier.

[00177] In these embodiments described herein, the WTRU may be
configured to not to transmit a DPCCH when it is determined that data does
not need to be sent. The WTRU may also be configured to not transmit any
data on a second carrier if it does not have enough power where the maximum
power is allocated per carrier. For instance, if one of the carriers does not have
enough power, the WI'RU may use one carrier to transmit (the one that has
the highest UPH or highest NRPM), instead of using the minimum set E-
TFCI, or alternatively, the WTRU may not transmit in one of the carriers if
both do not have enough power. The WTRU may use the minimum set on one
of the carriers and may not transmit on the second.

[00178] The MAC-1 or MAC-e PDU 1is then filled up according to the
determined maximum supported payload, the scheduled available payload
(according to the serving grant of this carrier), and the non-scheduled
available payload, if applicable.

[00179] In another embodiment, the WTRU may select the E-TFC on
each carrier in such a way that the transmission power (over all UL channels,
i.e., DPCCH, E-DPCCH, HS-DPCCH, E-DPDCH) on each carrier is the same

or the difference between the two is less than a pre-configured maximum
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carrier uplink transm ssion. [00203] 18. The WIRU of enbodi nent 17
conprising a processor configured to set a happy bit for an E- DCH

transm ssion on each uplink carrier. [00204]19. The WIRU of enbodi nent 18,
wherein the happy bit is set for each uplink carrier to "unhappy"” on a
condition that the WIRU is transmtting as nuch schedul ed data ow t he
uplink carrier as allowed by a current serving grant for the uplink
carrier, the WIRIJ has enough power available on the uplink carrier to
transmt at a higher data rate, and TEBS requires nore than a

pre- confi gured.t i %5%;0&!; LPhibfed B8PSRk ihed wt@c@l&u{gr et efdwetive data
rate aggregated over all uplink carriers. [00205]20. The WIRH as in any one

of enbodi mefEesTSskY, PasHPPeS MHha L rsmpy tbért“r'ttﬂm‘itﬁ‘é%rﬁaﬁlﬂ|Cﬁ]g“'%rhe happy
bit. [ 00206]g12»%n t-ﬁlaetryg—érglys@l? ﬂo@vef’-r&y tﬁ)@@m@ﬁmbﬂﬁptcﬁa&&@(bn wherein the

processor is configured to calculate the effective data rate aggregated
over all upICiiIIdl“l@l”cE?I‘rlifléﬁﬂ@C%)ﬁbWrﬁbatafrlileéW%QﬂlRPé’eﬁé?cValSraéf?e( %P addch upl i nk

carrier, aande@nwA asta§ éabﬁeﬁflfﬁm y(%pgafvegr Qﬂ@tﬁaqrthg?&pelcl@{}élb gf yRased on a

sane power offset as one selected In selection to transmt data

in a same rdtS BR@CtHﬂénfh@ PRECHannej aseh a8 dbhkeelprappyt ofi the RRACHpAf €gch upl i nk

carrier usi 'Bﬂlnm%sﬁ)&{rﬂo n%le%%f %{1‘1 DYHILARALy [l 1BER.A, fifl onleheQ(@Eob}ﬁ% JHARQ
processes to a total TARQ processes. | 07]22. A WIRU for

provi di ng centh Gill"]enfam fed1B ond o ABrgdctivelsy ﬁm(bﬁh%mfifwmtl@laﬁs@ﬁ@@l on.
sizes may be 600 bits and 300 bits. Thus the WTRU may transmit with equal

power (of 18 dBm) on both carriers by selecting an E-TFC of 600 bits on the
carrier 1 and an E-TFC of 300 bits on carrier 2.

[00180] This principle may be applied in different cases. If the WTRU
transmission is limited by the maximum UL power, the WTRU may select the
E-TFC on each carrier by splitting the maximum UL power equally between
the two carriers (thus the UL power available to each carrier would be 3 dB
below the maximum) and determining the maximum supported E-TFC on
each carrier using the method disclosed above. If the WTRU transmission is
limited by the amount of data in the WTRU buffer, the WIRU may seek the
transmission power level of both carriers such that the amount of data that
may be transmitted with the resulting E-TFCs on each carrier corresponds to
the amount of data in the buffer.

[00181] In another embodiment, the WTRU may select the E-TFC on
each carrier in such a way that the interference load incurred on each carrier
is same or approximately the same. The interference load incurred on a
carrier may, for instance, be estimated as the power ratio between the I-
DPDCH power and the DPCCH power, which corresponds to the power ratio
used for scheduling. Thus, provided that the scheduling grant and the power
headroom is sufficient on both carriers, the WTRU selects the E-TFC on each
carrier by determining how many bytes may be transmitted from the WTRU

buffer, based on grant and by determining the needed E-TFC size on each
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[ 00208] 23. The WIRU of enbodi nent 22 conprising a processor configured to
perform power headroom cal cul ati on on an anchor uplink carrier and at | east
one suppl enentary uplink carrier, and generate scheduling information
including at | east one of power headroom (UPHA) as neasured on the anchor
uplink carrier, or power headroom (UPlis) as neasured on the supplenentary
uplink carrier. [00209] 24. The WIRU of enbodi nent 23 conprising a
transmitter for transmtting the scheduling information. [00210]25. The
WRU as in any one of enbodinents 23-24, wherein the scheduling information

i ncl udi ng URERid, Syt di@RSRS Hi8 @RS of BeLaNsNomnkpl ahd bBprophidid he
schedul i ng |nf6rnatfbn ﬂ%cfudfﬁg UBHS§IS traﬁghlgFggn%ver ?ﬁggsupplenentary

upl i nk carr™AChpgbze1]26. The WIRU as in any one of enbodinents 23-25,

wherein the gy i) heqfﬁfsomml GHhAL fégmtoezhutah%o%p%ﬁ&eeﬁaeraxh upliigk carrier
is triggered on at |east one of conditions that UPHA becones smaller than a

pr e- conf i gubeeyidenr idshaleapimBERSV ReCtsiTsnteap e reHenare prfeccaenEilfiired

threshol d, g %ﬁ%ﬁ@%ﬂv&e%q £h@ c%m@élx gn& %ﬁ@acﬁ%%ﬂo%ef BLtaOboi&ly & current
grant, HARQ offset and a ratio of act |ve processes 1s |onger than a

confi gured Vegiaaé channsdy F}E?dlltﬁ\f?mhérsaﬁ@sHéﬁﬁ] pldspt. dehtedewhege ithe ortrat i on
tr ansim ssi 0Relofied [J GBRLLOAAMLNEANENOL SPRK LI OmArGFRNLran, the anchor

carrier is zero and data becones avail e In a buff 27. The WIRU
as in any oNEl'RY besivodinderitich g ofiiyésseihat resalisinithe same bweheatgchedul i ng
i nformationgi,s gepdigdoned on at |east one of TEM UPHA, or UPHs.

[00183] Embodiments for dual-carrier power back-off and maximum
power reduction for multicarrier operations are disclosed hereafter. To relieve
the WTRU power amplifier design and power consumption, the WTRU 1s
typically allowed a certain maximum power reduction (MPR). This power
reduction margin allows a WTRU implementation to reduce the maximum
transmission power (this is also referred to as power back-off) to avoid causing
unintended adjacent carrier interference due to power amplifier non-linearity.
[00184] In accordance with one embodiment, a power back-off may be
applied when transmitting on two uplink carriers rather than one. The
WTRU determines the amount of data to be transmitted on both carriers
according to any of the embodiments described herein, and may apply a power
back-off (i.e., reduction in total transmission power or per-carrier
transmission power) if data is to be sent on two carriers. The application of a
power back-off would then result in the use of a smaller E-TFCI on each
carrier. The WTRU may determine whether more data may be sent using a
single carrier without power back-off or using two carriers with power back-
off, and select the option allowing for transmission of most total number of
bits.

[00185] Embodiments.

[00186] 1. A method, implemented in a WI'RU, for providing control

information for multi-carrier uplink transmission.



. [00213] 28. The WIRU as in any one of enbodinents 23-27, wherein

transm ssion of the scheduling information is triggered on a condition that
power headroom nmeasured on an uplink carrier is |ower than a configured
value and TEBS is | arger than zero. [00214]29. The WIRU as in any one of
enbodi nents 23-28. wherein transm ssion of the scheduling information is
triggered on a condition that power headroom neasured on an uplink carrier
is larger than a configured value and TEES is | arger than zero. [00215] 30.
The WIRU as in any one of enbodi ments 23-29, wherein the processor is
configured tgyigransmgt t he, Sehadul gl RTet L A:GaRd1H h gt hat power
headroonlls arger or smaller than a power headroom threshol d, 5EES

| ar ger t han bat fPEBSEt BeHholschissadruen eavd vahinkE<TF@r- cor r espondi ng to an E— TFCl
threshold v S in a r S r ed period
of tine. SQ&%?E %he 3¥%u agﬁﬁ69§ﬁ§ gﬁ%ggz(gﬁ%@ﬁﬁ%éﬁggggggg leeiwhereln

t he processémppxb@onflgured to transmt a MEASUREMENT REPORT on a condition
t hat power om i,S e r reshol d,
TEES 5. | ar 00r Chan 4 TECER ReQLRSTE uEF ot ARt AR AN I S o to
an E-TI ECI mhpaghdhdSWaRMQadsuphnbcgwb@dofembnmbl@@henn@MEvéhﬁbﬂma

confi gured R@'{’Rﬂd tra;l lﬁﬁtlpgoa%z i]ilZl]cﬁ‘l stcﬂgtﬂﬁgﬂ fd?{?é;[ Yh et%ealn‘rqmq{l eERLs,are

descri bed above in par
allowed by a current serving grant for the uplink carrier, the WTRU has

enough power available on the uplink carrier to transmit at a higher data
rate, and TEBS requires more than a pre-configured time period to be
transmitted with a current effective data rate aggregated over all uplink
carriers.

[00190] 5. The method of embodiment 4 wherein the effective data
rate aggregated over all uplink carriers is calculated by summing an effective
data rate for each uplink carrier, and the effective data rate for each carrier is
calculated based on a same power offset as the one selected in E-TFC selection
to transmit data in a same TTI and the uplink carrier as the happy bit, and
for each uplink carrier using the current serving grant times a ratio of active
HARQ processes to a total number of HARQ processes.

[00191] 6. A method, implemented in a WTRU, for providing control
information for multi-carrier uplink transmission. |

[00192] 7. The method of embodiment 6 comprising performing power
headroom calculation on an anchor uplink carrier and at least one
supplementary uplink carrier.

[00193] 8. The method of embodiment 7 comprising generating
scheduling information including at least one of power headroom (UPHA) as
measured on the anchor uplink carrier, or power headroom (UPHS) as
measured on the supplementary uplink carrier.

[00194] 9. The method of embodiment 8 comprising transmitting the

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

i npl enented in a conputer program software, or firmmvare incorporated in a
conput er -r eadabl e storage nmedi um for execution by a general purpose
conputer or a processor. Exanples of conputer-readabl e storage nedi uns
include a read only nenory (ROVM), a random access nenory (RAM, a register,
cache menory, semniconductor menory devices, nagnetic nedia such as internal
hard di sks a@wro?rqu@'emé&aho@agnﬁg&&@tafgmboaﬁ%@ssg LORLI gl medi a
such as CD di sks, and digital versatile disks np‘[10021@11;SU| tabl e
processors ispleddydieg 1rl§91 mgiyonohclesiagpi RELA as @éh@ﬁ]éﬂedm'ﬂp@@@
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use in a wre transmt receive unit user equi prent
termnal, basefigtred tbn@hdthdiFd%&b&cmwlacmth@m are-CRNBpredthrashplhest
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har dwar e an twar e caner a, o canef a nodul €,
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TEBS, UPHA or UPHS.

[00198] 13. The method as in any one of embodiments 9-12, wherein
transmission of the scheduling information is triggered on a condition that
power headroom measured on an uplink carrier is lower than a configured
value and TEBS is larger than zero.

[00199] 14. The method as in any one of embodiments 9-13, wherein
transmission of the scheduling information is triggered on a condition that
power headroom measured on an uplink carrier is larger than a configured
value and TEBS is larger than zero.

[00200] 15. The method as in any one of embodiments 9-14, wherein
transmission of the scheduling information is triggered on a condition that
power headroom is larger or smaller than a power headroom threshold, TEBS
is larger than a TEBS threshold value and an E-TFCI corresponding to an B-
TFCI threshold value is in a supported or blocked state for a configured period

of time.
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setting a happy bit for an enhanced dedi cated channel (E-DCH) transmn ssion
on each uplink carrier; and transmtting the happy bit for each uplink
carrier, wherein the happy bit for each uplink carrier is set to
"unhappy” on a condition that the WIRU is transmtting as nuch schedul ed
data on a respective uplink carrier as allowed by a current serving grant
for the respective uplink carrier, the WIRU has enough power avail abl e on
the respective uplink carrier to transmt at a hi gher data rate, and total
E-DCH buffer status (TEBS) requires nore than a pre-configured time period

to be trans]rfaézb ALTE) aq%rﬁl%mode; &nggng%r@nrb@aﬁle@aggrergsatf@ah&ver the
plurality o nk carriers. ) h hod of claim 1l wherein the current
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available on the uplink carrier to transmit at a higher data rate, and TEBS
requires more than a pre-configured time period to be transmitted with a
current effective data rate aggregated over all uplink carriers.

[00205] 20. The WTRU as in any one of embodiments 18-19,
comprising a transmitter for transmitting the happy bit.

[00206] 21. The WTRU as in any one of embodiments 18-20, wherein
the processor is configured to calculate the effective data rate aggregated over
all uplink carriers by summing an effective data rate for each uplink carrier,
and calculate the effective data rate for each carrier based on a same power
offset as the one selected in E-TFC selection to transmit data in a same TTI
and the uplink carrier as the happy bit, and for each uplink carrier using the
current serving grant times a ratio of active HARQ processes to a total
number of HARQ processes.

[00207] 22. A WTRU for providing control information for multi-

carrier uplink transmission.



4. The WIRU of claim 3 wherein the processor is configured to calculate the
current effective data rate aggregated over the plurality of uplink
carriers by sunmng an effective data rate for each uplink carrier, and
calculate the effective data rate for each uplink carrier based on a sane
power offset as the one selected in E-DCH transport format conbination
(ETFC) selection to transmt data in a sanme transm ssion tinme interval
(TI*1) and the uplink carrier as the happy bit, and for each uplink carrier
using the current serving grant tines a ratio ofactive hybrid automatic

repeat requggioosHARQLsPr OBRSSPEREO o ehftb@imdAt ML oA rEARQ AfBE&ESSES -

configured to perform power headroom calculation on an anchor uplink carrier
and at least one supplementary uplink carrier, and generate scheduling
information including at least one of power headroom (UPH4) as measured on
the anchor uplink carrier, or power headroom (UPHs) as measured on the
supplementary uplink carrier.

[00209] 24. The WTRU of embodiment 23 comprising a transmitter for
transmitting the scheduling information.

[00210] 25.  The WTRU as in any one of embodiments 23-24, wherein
the scheduling information including UPHA is transmitted over the anchor
uplink carrier and the scheduling information including UPHS is transmitted
over the supplementary uplink carrier.

[00211] 26.  The WTRU as in any one of embodiments 23-25, wherein
the power headroom calculation on the supplementary uplink carrier is
triggered on at least one of conditions that UPHA becomes smaller than a pre-
configured threshold, TEBS becomes larger than a pre-configured threshold, a
time required to empty a transmission buffer given a current grant, HARQ
offset and a ratio of active HARQ processes is longer than a configured value,
a periodic timer has expired, scheduling information transmission 1s triggered
on the anchor carrier, or a grant on the anchor carrier is zero and data
becomes available in a buffer.

[00212] 27. The WTRU as in any one of embodiments 23-26, wherein
transmission of the scheduling information is conditioned on at least one of
TEBS, UPH\, or UPHs.

[00213] 28. The WTRU as in any one of embodiments 23-27, wherein
transmission of the scheduling information is triggered on a condition that
power headroom measured on an uplink carrier is lower than a configured
value and TEBS is larger than zero.

[00214] 29. The WTRU as in any one of embodiments 23-28, wherein

transmission of the scheduling information is triggered on a condition that
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power headroom measured on an uplink carrier is larger than a configured
value and TEBS is larger than zero.

[00213] 30. The WTRU as in any one of embodiments 23-29, wherein
the processor is configured to transmit the scheduling information on a
condition that power headroom is larger or smaller than a power headroom
threshold, TEBS is larger than a TEBS threshold value and an E-TFCI
corresponding to an E-TFCI threshold value is in a supported or blocked state
for a configured period of time.

[00216] 31. The WTRU as in any one of embodiments 23-30, wherein
the processor is configured to transmit a MEASUREMENT REPORT on a
condition that power headroom is larger or smaller than a power headroom
threshold, TEBS is larger than a TEBS threshold value and an E-TFCI
corresponding to an BE-TIFCI threshold value is in a supported-or blocked state
for a configured period of time.

[00217] Although features and elements are described above in particular
combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other
features and elements. The methods or flow charts providedv herein may be
implemented in a computer program, software, or firmware incorporated in a
computer-readable storage medium for execution by a general purpose
computer or a processor. HKxamples of computer-readable storage mediums
include a read only memory (ROM), a random access nﬁemory (RAM), a
register, cache memory, semiconductor memory devices, magnetic media such
as internal hard disks and removable disks, magneto-optical media, and
optical media such as CD-ROM disks, and digital versatile disks (DVDs).
[00218] Suitable processors include, by way of example, a general
purpose processor, a special purpose processor, a conventional processor, a
digital signal processor (DSP), a plurality of microprocessors, one or more
microprocessors in association with a DSP core, a controller, a microcontroller,

Application Specific Integrated Circuits (ASICs), Field Programmable Gate



Arrays (FPGAs) circuits, any other type of integrated circuit (IC), and/or a
state machine.

[00219] A processor in association with software may be used to
implement a radio frequency transceiver for use in a wireless transmit receive
unit (WTRU), user equipment (UE), terminal, base station, radio network
controller (RNC), or any host computer. The WTRU may be used in
conjunction with modules, implemented in hardware and/or software, such as
a camera, a video camera module, a videophone, a speakerphone, a vibration
device, a speaker, a microphone, a television transceiver, a hands free
headset, a keyboard, a Bluetooth® module, a frequency modulated (FM)
radio unit, a liquid crystal display (LCD) display unit, an organic light-
emitting diode (OLLED) display unit, a digital music player, a media player, a
video game player module, an Internet browser, and/or any wireless local area

network (WLAN) or Ultra Wide Band (UWB) module.

* * *
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CLAIMS

l. A method, implemented in a wireless transmit/receive unit (WTRU), for providing
control information for transmission over a plurality of uplink carriers, the method
comprising:

setting a happy bit for an enhanced dedicated channel (E-DCH) transmission on each
uplink carrier; and

transmitting the happy bit for each uplink carrier,

wherein the happy bit for each uplink carrier is set to “unhappy” on a condition that
the WTRU is transmitting as much scheduled data on a respective uplink carrier as allowed
by a current serving grant for the respective uplink carrier, the WTRU has enough power
available on the respective uplink carrier to transmit at a higher data rate, and total E-DCH
buffer status (TEBS) requires more than a pre-configured time period to be transmitted with

a current effective data rate aggregated over the plurality of uplink carriers.

2. The method of claim 1 wherein the current effective data rate aggregated over the
plurality of uplink carriers is calculated by summing an effective data rate for each uplink
carrier, and the effective data rate for each uplink carrier is calculated based on a same power
offset as the one selected in E-DCH transport format combination (E-TFC) selection to
transmit data in a same transmission time interval (1T]) and the uplink carrier as the happy
bit, and for each uplink carrier using the current serving grant times a ratio of active hybrid

automatic repeat request (HARQ) processes to a total number of HARQ processes.

3. A wireless transmit/receive unit (WTRU) for providing control information for
transmission over a plurality of uplink carriers, the WTRU comprising:
a processor configured to set a happy bit for an enhanced dedicated channel (E-DCH)
transmission on each uplink carrier,
wherein the happy bit for each uplink carrier is set to “unhappy” on a condition that
the WTRU is transmitting as much scheduled data on a respective uplink carrier as allowed
by a current serving grant for the respective uplink carrier, WTRU has enough power

available on the respective uplink carrier to transmit at a higher data rate, and total E-DCH
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buffer status (TEBS) requires more than a pre-configured time period to be transmitted with
a current effective data rate aggregated over the plurality of uplink carriers; and

a transmitter for transmitting the happy bit for each uplink carrier.

4. The WTRU of claim 3 wherein the processor is configured to calculate the current
effective data rate aggregated over the plurality of uplink carriers by summing an effective
data rate for each uplink carrier, and calculate the effective data rate for each uplink carrier
based on a same power offset as the one selected in E-DCH transport format combination (E-
TFC) selection to transmit data in a same transmission time interval (TTI) and the uplink
carrier as the happy bit, and for each uplink carrier using the current serving grant times a
ratio of active hybrid automatic repeat request (HARQ) processes to a total number of

HARQ processes.
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