100011 W RELESS COVMMUNI CATI ON METHOD AND APPARATUS FOR TRANSFERRI NG
BUFFERED ENHANCED UPLI NK DATA FROM A MOBTLE STATI ON TO A NODE-B

[0002] FI ELD OF | NVENTI ON [0003] The present invention is related to a

wi'rel ess G paakRiseal i on systemincluding a wirel ess trecwusnégeves ve unit (
Wi RU) and a Node-B. Mre particularly, the present invention is related
to providing WIRU uplink (UL) traffic information to the Node-B for
schedul i ngl0®6ihhn CFIREPEBS ICOMNEMUNICHEION METTSOD X000 a PRAGAIRIZRDR

[ 0007] Met hods for enhdiRANSFERRIBGHEHTEERED BNHANGERANPLINENS i ssi on
latency in a wrel ess CROATARRGM HOMOHERATATION TOA NODRGuency di vi sion
dupl ex (FDD) system are currently being investigated in release 6 (R6) of

the third ation partners r | nstead of scheduling and
assi gni ng g@r(}g{]yy cal channel § @I%LB&F -ne vvor k controller (RNC), a

Node- B (i . €003k bas@hspmemmmnmrbht&dmmammmmmmm a

plurality of RUs suc fflc =n{w.9§ﬁ?5| n de and UL
radi o resohnrc% %a%s aon a “Shor erm a5|8sé I\?a‘{]er t'han t he RNC,
even, if tbatw&ﬂjewhe@mseﬂmammutr@teéhmmmﬁwmwm approach

has al read en doo .ed in | A rele se 5 | gh speed
CuBARRHEE I i AR 4 LN

dat a packe C a uni ersa tions

syst em ( UNErBBpmfszionbot h an FDD node and a tine d| VI SI on dupI ex (T1)]))
node. 100081l n order for the Node-B to nmake efficient allocation decisions
and prioritize between different data flows, the Node-B requires know edge
of UL dataltg@Biered in the WI'RU fcRAGKﬂR@deEI data channels along with

i ted oaloBEy Poaffebhdsson BkER G T M

det ai | ed t Eetbhgycin\aotineiessnemsumicniion syaﬁem, smthae efEetnenty Hivasivi dueplasl RU.
(FDD) system, are currently being investigated in release 6 (R6) of the third
generation partnership project (83GPP). Instead of s.cheduﬁng and assigning UL
physical channels in a radio network controller (RNC), & Node-B (i.e., a base
station controlier) is used to communicate with a plurality of WIRUs such that
mere efficient decisions can be made and UL radio resources can be méma.ged on
a short-term basis better than the RNC, even if'the RNC retains overall control of
the system. A similar approach has already been adopted in the downlink for
release 5 (R5) of high speed data packet access (HSDPA) in & universal mobile
telecommunications system (UMTS) for both an FDD mede and a time division
duplex (TDD) mode.
[0008] In order for the Node-B to make efficient allocation decisions and
prioritize between different data flows, the Node-B requires knowledge of UL
data buffered in the WIRU for individual date channels along with their
associated priority. However, conventional UL signaling methods have limited
capacity, and thus may not be able to accommodate the reporting of detailed
traffic volume megsurement (TVM) information from the WTRU.




[ 0009] SUMVARY [ 0010] Enbodi ments of the present invention relate to a

W rel ess communi cati on nmethod and apparatus for transferring buffered EU
data froma WIRU, (i.e., a nobile station), to Node-B. The apparatus nay
be a wirel ess conmuni cati on system a WRU and/or an integrated circuit
(1C. The EU data is generated and stored in a buffer of the WIRU. The
wrau transnmits an initial EU data transmi ssion request nessage to the
Node- B i ndi dm%g that the WIRU has BUMRMARYo transfer to the Node-B. The

initial EU ssion guest nessage .includes a request for a

hosi Tt tra B RS AR T esetn e dp 4 PR TSR or 1 n
response t Onfe&fb&laﬁdl Bgpatahie fbﬂMﬂhn@Uuﬂ'&%@Eﬂc&&SﬂﬂﬂrﬁSIWDRUJ,GQH.QS'&BMSage, -
owengU -data-transn-ssi-ons. .bet ween the

b\;l_eRUNgﬁg th&@wkﬁﬁw nsmfj |n ARE 8t o the

WIRU. The mmwmwmmmudfdmmmmmamdsmﬁedmmfedﬁ the_

ranem s ol el B R el AR S e S S Bl e

WIRU tr ansmm pesshio fio dhe NodeB intitating thet thd WIREY KeSEUhizRE Of

ranstor EUSTaRe” BB ks | 1R iR B1o' e Wanesbiist sestsebinemee upon
whet her or m&hawlmwammﬁmwmm@ﬁMym
et et BRI §8bgr @Rk e it FHE b e GRrmiben) dat a
exceeds thermestbh:eadngd, u:heeﬂhtd-ﬁ smmwenesmﬁdﬁhénbﬁélrwodﬂa' s not
VW Lo the. REPRLESA esnpe Bie VrRT: el fhe Rofp iitGrnaciitione #2 Bb dsfe. Node. .
lithe estabtchs&ldthghimseagmbdhem Tite WETRL tiakefeldR 4T ERET dathsdtared t he
L S A i S b

transmi ssi omplper# pemimissiroefeling bEUM stﬁteﬂdn'tﬂeﬁﬁﬁ‘éﬁ%eﬁ%e ligyer 1
F0015] The REREL LGkl Pl Bl SR AT R HReErh R T st b
least WO 2DVM/i0HheasERHMBE2QMHQR7723

E0011_} " The procedure used to transfer EUJ datastoredmthe "blrﬁ'er of the
WTRU may be dependent upon whether or not the quantity of the EU data
exceeds an established threshold. The thaJEUdata fmansmzssmn request
- megsage may be transmitted to the Node—B only aﬂ;erthe quantlty of the stored

EU data exceeds the established threshold. ‘When the established threshold is

not excesded, the WIRU may transfer all of the EU data from the buffer of the

WTRU to the N ode-B without reguiring schedlﬂmgmfmahon from the Node-B,

‘H'the established threshold is set to zero, the WIRU may transfer the stored EU

data from the buffer of the WTRU to the Node-B onlyaﬂ:errece:wngschednlmg
information from the Node-B. -

[0012] The EU data transmission requestmessage msy be identified in at

least one lnyer 1 physical control field or layer 2 medmm access control (MAC)
“header.

[6013] The desired TFC or data traffic indicator may be signaled in at least
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.one physical control field on an EU dedi cated physical control channel
(EUDPCCH). Another field on the EU-DPOCH may i nclude other EU rel ated
nessages. |If there is no EU data for the WIRU to transfer to the Node-B

t hat requi r ewOR2095¢tdseas1 schedul i ng, the physical control feetsisisssmammsy or
not included. [0014] In an alternate enbodi ment, the EU data transmn ssion
nmessage may i nclude a MAC header with a field including the desired TFC or
det ai | ed TVMmenplysical icomirollfield MaGerh Bl dediestipd fplyidesl eoutﬁilléﬂﬁnﬁilw nor e

P50 EU dac BPPEED iateiReaef, S T B DGO SRt b S seleh o ng.
to. a first Wfﬁ%iwmﬂﬁhﬁﬂ%@ﬂ@ﬁdﬁ%ﬂ&ﬁiﬁ&ﬂbﬂ@ﬁﬂm -

schedul i ng an _enhapcgd upli edi gat e nel data transm sSsi on,
i mpl ement ed Wﬁ#@%@#@ﬁéﬁ%l’g&@%@"ﬁﬁ@wﬁ

transmitti ngoaidjat a tmﬁwwm@wmmmwﬁwf dat a
in.an EU-data buffe at an trangm an EU schedul]ng

i nf or mati on TB% E%éfﬂie %%ﬂ?ﬁ%mw defailedy)  (MAC)
header to tHEVRIGaiferidatitdleThe/MAD Bekidet Ry fatriherBidhaie wﬁebﬂi&mt' ng a
t otal anount t at ¢ buffer and a yunt of EU dat a '
buffered foﬁg&ﬁrm%@@? () rRgeneds wl datee d
channel dat &ﬁmmﬁ%mﬂﬁﬂ%@mdéls schedul ing infornmati-on and the
data traffic_indicator. [0014b] According to a second aspect of t he

invention, tlAekelis ﬁ?@@ﬁhe&i taa firsegspeat pf dhovirseniond uhdreXs wrslelang code
~di vision rrulnt,étg C rel transm v nit (WRU) conpri sing:
a buffer havi ng&ﬁu{?fer&g%i#atgaafo@h@ﬂ‘f‘? n@BB‘ﬂﬁp&ﬂq d ted rchaangl sddton, the -
EU dat a i ncltadsmigsidat anfplementdal i iar iat Wlk@@sc@anmmgfve lefe) \g;t sm tter
configured .9 trans smt EU scheduling information in an EU dedi cat'ed

channel medi*ONPHEREILsRitingp detaraiTip indiratorip e Nagde-Bishan anoimaune o EU

buf fered dadaaiia 4 Bat & thh '

i ndi cating a tolt al arount ofﬁcgﬁ ﬁsgél%ﬁ er e?éﬁﬁc%% &112%3525@%&{“0‘& EU dat a
buffered fofmfgmptionmessageoitizndiU clodinated chamell heditiercoes RbgIT®EAC

transmt a galg@, f e SC duI|n i nfformation and data
“traffic indicat o]tfor ferwcgdghegm? %Ef%lbg’ﬁl PRl IhRRERS HYicating Akl ssi ons.

[ 0014c] Accoraipwy dfalaga hinhECE[asip)ﬁdiuf&f ahd)@n laf68RY GNEULRES Sfuﬂfe?e fo%' ded a
frequency di vi Sl éﬁph gn gband Node-B for schedul i ng
transmi ssi oR4%¢ S(r?r?ﬁlf’ oy 4nd seheguling b degineted Ch@meéd@ia\mnamdmdlscat ed
channel nedbasea aﬂﬁ%%%h&ﬁﬂh et toriich o Al Slaed AHY ol €5

er hav

transmt/receive unit (W , the MAC I'ng Sthedul i ng i nformation
when an amolffi4EL pérrede g accoﬁd taBgEct/\iiRtha mverteal e@ferd haprozids@a t he

schedul i ng t nount o uffered EU data and
an anount o?%ugﬁﬁidgqgu}? ?e% Irwg bém‘% g?l(ﬁWPBgP’BLﬂP [RSFRYE | Wirdlepst her
configured fr&msma(rewe\rm amﬂa(tVﬁTRU;lfcbh@rﬂsmgl Qb fer @Qﬁlgcbﬁﬁé}b& riheaCRpf i gur ed
to schedul enF a&n%:\é%w ssi on pased on the scheduling i1nformation and
the data trarriesiw transyistnpieEEUntsteiqdiog dar fHHE PRAIY NG( S)
[0016] A m)rlegldeﬁt ahdeedl; UBET S dhnith: 06 aaV%&ter&@mg%g yscgaqdugf romthe

fol | owi ng dfgcrlptlono a preferred exa gi ven R&npl e and
to be under® %ﬁqu’nmc@hﬁbhé‘tdlfmﬁﬁd/whalnntlhaethumoacpmwoﬁgoldmwcmmemier ei n:

whel_1 an amount of the EU buffered data is greater than zero, the EU scheduling

information indicating a total amount of the buffered EU data and an amount of
EU data buffered for a priority logical channel, and further configured to transmit
a data traffic indicator, the scheduling information and data traffic indicator for

scheduling EU dedicated channel data transmissions.
_ ~3-



[0017] Figure 1 shows a wireless communi cati on system operating in
accordance with the present invention; [0018] Figure 2 is a signal flow

di agram for the systemof Figure 1 when the EU data transm ssions all owed
by an EU data scheduling nessage are not sufficient to transmt all of the
EU data buffered in the WIRU, [0019]Figure 3 is Et signal flow diagramfor
the systemof Figure 1 when the EU data transm ssions all owed by an EU
data schedul i ng nmassage are sufficient to transmt all of the EU data
buffered in the WIRU, 10020] Figure 4 shows a frame structure -used for
requesting EU data scheduling information via an EU channel in accordance
wi th one enbodi¥é#] of Actredpeeseatthirdaspct ofi;thd GORbjonFitigue ds pratidd a MAC

nccor dance wi LR T eviave SnliSar WERngr Norslh: Sorehedilab ok, ahd
[ 0022] Fi gur e 6irdmassioho o6ihpfiting a aedéfv@ﬁ @éﬁigu%%ﬂ tédl*eﬂavé"ﬁt Jb@féaéaeo%nﬁe@r
medium access control (MAC) header from a w1reless transmlt’recelve unit
(WTRU), the MAC header having scheduling information when an amount EU
- buffered data of the WTRU is greater than zero, the scheduling’ information
indicating a total amount of buffered EU data and an amount of EU data buffered
for a priority logical channel, further configured to receive .a data traffic indicator;
and circuitry configured to schedule EU data transmission Baseld. on the

scheduling information and the data traffic indicator.

©[0015] . BRIEF DESCRIPTION OF THE DRAWING(S)

[0016] A moredetailed understanding ofthe invention may be had from the
following description of & preferred example, given by way of ex;ample and to be
understood in commmtmn with the accompanying drawmg wherein:
[0017] Figure 1 shows a wireless commumication system operating in
aceordance with the present invention;

‘[0018] ﬁgureZ:samgnalﬂowdz&gramforthesystemofogurelwhen
the EU data transmissions allowed by an EU data scheduling message are not
sufficient to transmit all of the EU data buffered in the WIRU; |

0019  Figure 3 is a signal flow diagram for the system of Figure 1 when
the EU data transmissions allowed by an EU data scheduling message are
sufficient to transmit all of the BU data buffered in the WIRU; |
[0020]  Figure 4 shows a frame structure nsed for requesting EU data
scheduling information via an BU channel in accordance with ene embodiment of -

_ the present invention; |
foo21}  Figure 5 show & MAC PDU format used to indicate a desired TFC or
detailed TVM information in accordance with an alternate embodiment of the
present invention; and '
[0022] Figure 6 is a flowchart of & process including msthod steps for
transferring buffered EU data in aceordancewrbhthe present invention.
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transferring buffered EU data in accordance with the present invention.
100231 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT( S) )
[ 0024] Hereafter, the term nology "WIRU' includes but is not limted to a

user equip ﬁﬁ@ nobil e station, fixed or nobile s | unit,
pager, or a ;IL%%S e Itype of device capabl e of operati n%gﬁﬁ g“&’ﬂ 7 ess
envi ronnent. [0025] When referred to hereafter, the term nol ogy "Node- B"

i ncl ud
point or 20 REEAL R GASIoRINE TRk e mA R DR et

[ 0026] The uonzslent ﬁmaﬁmthmammalogmmmﬁppmdmteswmdﬂén and

:[alngl ghv![ 3"”103%. §S} chr 9$§ Jhgl SAulil cafl onsl%y%g%g% 2000
and (DMA i mggﬂ:henfazbe oﬁd&vme&ambie sfag:emhtﬁx@m umlassamheonmerttt her wirel ess:
hoor por at WEPh o oL R BT PSR  Not P ARG ¢
mul titude ndt limited tonbasd statjor, aitp aoeirbBer, access point or any other type of

interfacing device in a wireless environment.

[6026] The present invention mé.y be further applicable to TDD, FDD, and

time diviéion synchronous code division multiple access (TD-SCDMA), as applied

to Universal Mobile Telecommunications System (UMTS), CDMA 2000 and

CDMA in general, but is envisaged to be applicable to other wireless systems as

well,

{00271 The features of the present invenfion may be incorporated into an

IC or be configured in & circuit comprising a muliitude of interconnecting
components. '
{0028] Figure 1 shows a wireless communication system 106 operafing in
accordance with the present invention. The system 100 includes a WIRU 106
and a Node-B 110 which communicate with each other via wireless signals 115.
The WTRU 105 includes at least one buffer 120.
[0029] Figure 2 is a signal flow diagram for the wireless communication
system 100 when cne or more EU data transmissions allowed by a first BU date
scheduling message are not sufficient to transmit all of the BU data stored in the
buffer 120 of the WTRU 105. EU data 205 is generated at the WTRU 105 and is
stored in the buffer 120 of the WIRU 105. When the quantity of the EU data in
the buffer 120 exceeds an established EU data buffer threshold, the WIRU 105
sends an initial request message 210 to the Node-B 110 vie an EU signaling
- chanpel: EU data transmissions sent by the WERU 105 are not required to be
scheduled by the Node-B 110 when the established threshold is not exceeded.
f0030] The initial request message 210 may incinde a desired TFC or &
data traffic indicator. If the limited payload capacity of the EU control channe]
cannot accommodate the signaling of a desired THFC, the WIRU 105 mey send a

-



[ 0028] Figure 1 shows a wireless comuni cati on system 100 operating in
accordance with the present invention. The system 100 i ncludes a WIRU 105
and a Node-B 110 whi ch conmuni cate with each ot her vi a wreless signals
115. The WIEShot@sénCl udes at | east one buffer 120. s?éogfﬁﬁz@ is a
signal flow diagramfor the wreless conmunication syst em when one or
nore EU data transm ssions allowed by a first EU data schedul i ng nessage
are not syfLi.ed éciaé'%fibt Bchuf thite ud wiste ®is0kadEbNddthacbuf fer 120
of the V\Z’%Lééfg’%ee ?q T m if"l%ated at the WIRU 105 and is stored in
t he buffertrmbtotbhsowmlﬁw gontrel chaanel (hhedesirefcTRCmex®8 in t he
buf f er 120, exgeeds, %@m%ﬁ%&:@d‘lﬁ@%ﬁgeﬁﬁb fuu b DERSRR @r TRDE, WIRU 105

sends an initial request nessage 210 to Node-B 110 via an EU signaling

Rim el. HOO3Hta trwﬁgrmmtﬂhéo Fignrepy, when ypoERUng Ok dngislorearestui red to
be SChEdU'ﬁ%@% 1&&}‘@ o GaBelifd mgaﬂw%ns%%éﬂe%@ddét@%ﬁﬁ%&m& not

nr ceeded e 1ni-t1al request nessage {kl ncl ude a desired TFC

or a dat a hetwedr the WIRFal®r and the N@d%Brﬁl‘émapaﬁl‘é"a@ sgFacichedwdingt he EU
trol , th
contro Ck&ﬁ@sﬂ;ﬁ%edf%n wﬁg%g%@ﬁ%mgmmﬁm&&@ng%@ 2I5C the w

TRU 105 may se e “Node-B 110 i ndicating that the WRU 105
has EU datthe(WTRU4AB sinds poe omomcﬁiédstaltxenwaswnsm%hﬁ Pore-Bidfnel . The

d d TF, I b i nk
Canes %)r rrat*s;F(or ﬂﬁg—cgs tdgfég(g% ﬂﬁ G Racaubugaupl T

transport Re errl ng st| to Fligure 2, upon
recei vi ng trhesmmmmabﬁor@éd%thenﬁ% dzifesch%@]%d%e%%l &t es one or

more EU d a?%ﬁ%l ehyReNadil) o MERY iLQRe SPPRTNOs NadayBrY10 via a
ata sche uln

first EU message 215. I'n response to receiving the first

EU dat a scmgU@%@wmaomwm@W%ﬁ@W%%ﬁﬁu dat a
transm ssi gs, 834o! EBQ?W@MM%&‘M lhf&ﬁea‘shéétzllétéﬂaﬁ@

schedul i ng rressage EU data transm ssi ons | onwed by the first
EU data schedelthenpesiznsledin 2iiigagioae paysical eonizpldield ?@%PMW: en8 of the
EU data bufher 122hh%¥\?&851ré@§1a§3 bekbilaled tyl NS ssi ons
220 incl ud| ng tgegﬁl[?%%g In OI’QéITB.tI on to the Node-B 110. The desired TEC

i nf or mat i omdeniito ddidt of predeteymipessd THE. Srhe depgred g Cap ppasybyde oged ed in at
| east_one. P& &bl lerkhlk doiioo G di6aMingdhoRag 1t baSEL dat a

transm ssions 2 esired TEC may be reflected by an index into a

list of pr E@&%r i néﬁemmely,méeﬂégﬁhﬁéﬂswg%ﬁﬁa Gfeirpi¥MB 110 to

det erm ne g%yaasm%hﬁ&ﬁm&smm%z@zﬁae@m [ 0032]
AIternatlve , In I| the desired TFC information, dethil ed TVM

i nf or mat i owvﬁﬁmﬁm\m&eaﬂw@m the anpung of Sufieradsfgia assratod withrhe

detai led TYM:liRLOr TGS QB lTehah L AE okl AR 10 bl bhigAg AR

associ ated wth 1 ndivi duaI traf fI ows_(channel s that can be associ at ed

with pri orm%PPeﬁi %M%%M&W?LE@U@ I’Batlg‘ﬂi &pn uBlzeEs . Node- B
110 can ut phhZRnbievaoRiaiae osinctickpoMredas déf:aﬂé&el‘mihfoﬁﬂaM deg il ed

Tvminformation and potentially associated priorities reported via the EU
transmi ssi openEply wesogietas pripEties FerRogtrenYiay by HIU Seanspissiony $iefe t ne WIRU

105 obt ai ngeaddild onabgdskl dalir alRbuRA:. t MEnATBY FOPRUBYCSBGSAst O T eport
updat ed deS| red TEC or detg?lfed TVM.i nformation to the Node 44%‘%&) The
he

Node- B 110 2dfisienaldiéduipdatenom daq) il 15 may shaopaivarpat iRfte WIRU
105 to thehedsy &t&ﬁé&ﬁﬁﬁ%&%ﬁg% £ rekales 30l N8 930G8En 2252 -

225n. [0033] Fi gure |s a signal flow diagramfoqr_the wrel ess
communi cat isehpdites teﬁrénamw%w the W TR S &%%ﬁ%&%l | owed by

an EU datallgerﬁpgﬂsgéqﬁ ﬁlbgge%eézi?,&lzmamt all of the EU
data stored in the buffer 120 of t he RU 105.  EU data 305 is generated at
t he WIRU 109033hd i s Figuge 8¢ a sigmabilpy diagragoiyr b cha n the

quantity ofspithe fd #iRdndoderbrtigralifaata &agsﬁﬂfsﬁ&dsamea%%m Evheda EU data
buf f er threshol d, the WIRU 105 sends an initial request nessage 310 to the

Node-B 110 via an EU signaling channel -5-The initial request nessage 310
may include a desired TFC or a data traffic indicator. If the limted

payl oad capacity of the EU control channel cannot accommodate the
signaling of a desired TFC, the WIRU 105 may send a nessage to the Node-B
110 indicating that the WIRU 105 has EU data to transmt to the Node-B 110
via an EU control channel. The desired TFC nay be an index to a
preconfigured |ist of possible uplink transm ssion formats (or TFCs).



[0034] EU data transm ssions sent by the WIRU 105 are not required to be
schedul ed by the Node-B 110 when the established EU data buffer threshold
i s not exceeded. [00351Still referring to Figure 3, upon receiving the
initial reguest nessage 310, the Node-B 110 schedul es one or nore EU data
transni ssi BRSMGEMERen t he WIRU 105 and the Node-B 110 VyHEURRME 7%t a
schedul i ng nessage 315. In response to receiving the EU data scheduling

message 315 e WIRU 105 sends e.or nmor L$8d 8RS 320
al | oned byseh . -W%ﬁ@&ﬁ?‘?‘?&%@?’s"a: & 'g"lg“ gg I?h&e&%%glﬁ g;ﬁﬁ
transm ssigirabd suBe WERY ho5 FEUdta36H i gandrated atrbbs RHERY 165 andissuf f i ci ent
to transmt all qf .t dat a f i . . 4 of the EU
dat a storeﬁ“ﬁ%ﬁ?%’%?@bﬁ%eﬁ%gu%w%%%@&% io %Eg’aﬁo%le-B 110.
In this cagebullr Bi0ERadds gnieatablishdd BT datedhudiat iivgshbld, thesWTBY 105C or -
detailed TVM.infornmtion is either, t 4dnglud r.an a | message
field is |pds ; F?ﬁiﬁeﬁtaﬁeﬁ"‘gagf’ﬁ&{]]%?ﬁiée W%}Q ?%e%ng}?g equire further
schedul i NgelRnheIC Athie @MSial FRRBE] Megares 10 shpiwliwlefordesret THE pur da®00 used -
for requesting.EY dat chedul j ng.i nf ormat i ' n in
accor dancebﬁﬁﬁﬁn%wreﬁﬁ%&w‘?&%‘%kfaﬁgaﬁ% (‘é"n?lE ?’F\%@%{Wgn. @g §r3£rre
structure 4Q6mbiRialethé sigailpgs daeldsiredt TFE, ke WHRUI 15 mey smslte messegge 210
and, potenti al EU,.dat a transm.Sssions..22 [ | bed in
coni unct | off e NiPap st PR TR PN nr RO SH B BRI B 20T
"r equest edNodES 110 vRY s ElfniroEbhadmbh Tinxdesixed FRC iniag|be ab(GSdemi san " ot her
EU rel ated nessages.”, field 410. The, requeste EC inf tion / EU data
i ndi cati onpﬁc%‘f%‘lﬁ%hﬂté’?g?ﬁ ?galﬂ%]ﬁgp&ﬁggé%%g%g%ph%sﬁ‘gﬁ control field on
t he EU- DPOliped} An BUWaya trafstaikions sBhEhy thb STTRIT 10 ate i reptizeditobl cat i on
field 405 indicates,that there i.s g&rg}.g E‘H%Qgﬁ fQLigkdhe WIRU
105 to senaal%ﬂe1%§YR%%§9%&%%&§WQgﬁus, no%?ﬁ‘ﬁ&ed?a schedu |n£gldg%]l ocati ons
fromthe Negesdecidd are required. The EUDPCCH may be code or
time-multipl d with.an EU.DCH and/or.a _high s dL&a) si cal
control chg‘?@ (%—#@@é@ﬁﬁ%ﬂﬁﬁu?’eu@%%m %I@ﬂ% pr ot ocgl data unit
(PDU) for mdeshidQ 318£thet NodrBi T @hadules bued H6R BT detaidaasmipsions
information jin accqr WMth.a I ate di_ment . sent
i nvent i on. PTEPeRERS %&M@&ﬁ?&% vfan?;?%%g?%%%%eﬁn{ oé‘?%sesgg dat a
transni ssi @ns. B2Rspiite tppicaivingiHeEU thix scheduliak meegaps 815bs AFR2 10
previously 1%28521;&%%% cl)rnm%zqenJELll.P %ta{:ao al\rllmsxgugsiﬁrlmggé(?aﬁ&wed ]:;y the EUJ data

scheduling message 315. If the EU date transmissions allowed by the EU data

scheduling message 315 are sufficient to transmit all of the KU data 305 buffered

in the WTRTJ 105, all of the EU data stored in the buffer 120 of the WIRU 105 1s

sent to the Node-B 110. In this case, UL signaling inforrnation indicating the

desired TFC or detailed TVM information is either not included or an associated

message field is left empty, indicating that the WIRU 1065 does not require

further scheduling allocations.

'10038] Figure 4 shows a frame structure 400 used for requesting EU data

scheduling information via an EU channel in accordance with ene embodiment of

the present invention. The frame structure 400 may be incorporated into the

initial request message 210 and, potentially, the BU data transmissions 220

previously described in conjunction with Figure 2.
8-



f 0039] The MAC PDU format 500 includes a "requested TFCEPVM i nformati on
field" -505, one or nore "other EU MAC header fields" 510, and a MAC SDU
field 515. The requested TFC/ TVM information field 505 is signaled within

t he MAC hea@denospboskl) data transm ssions. An enpty req ookfas77 VI VI
information field 505 indicates that there is no nore bu ereg U data for
the WIRU 105 to send to the Node-B 110, and thus, no further scheduling

al | ocat i Onyggs#0m t g,c/¥ReiRs BurddreAoD iE8GMES & o4O DM ABiOR /2

flowchart of a process 600 incl udi B&hmst hod steps for tranaferring user

dat a fr om ¥ datpfimdjcatpmy field 05 ad an E@U@Eé@%@&%@"\ﬂ#@#]{oh dhgr esent
| NVeNt | ON. b flchlePfir® AtpeaEbicla iy ista GSMEARYE HoRNO5Y AEELlod B diiEadpUl Fer 120

of the WIRU"105. In optional step 610, a determnation is nmade as to

whet her oronecphieiral gpmimel figldogn the FH-PPUCH e d Atnerply Beavesed 1BBCof t he

W au 105 exeefdBeR] @@t&@auﬁa%dnhﬁaahmﬁdmm tha Seadtd by nfret he stored
EU data in the buffer 120 of the WIRU 105 does not exceed the established

t hr eshol d, butigred BH<data Sorcibs V&TBUeiilOﬁ&man%t? Kor NofgrBel 19, aad 8 PAg, and al |

of the stopes Fiidakn dg%ubé&ﬂﬁ&'%hﬁ%éﬁo%@ hNogl@r B rdchB-dast Bk §3£) - 1 f the
gquantity of the stored EU data exceeds the established threshold, the WRU

105 sends BRCEHimawbe @de oylime-myliplexed willrpn BLHRCH sndloraduich meeefdi ng

desired TFRfgtd ﬁ&rﬁggic%gﬁdaﬁhna(ﬂg@pcgg)ndl cator (is., an EU data
i ndi cati onegoto t he "Node- B 110 i ndi cati ng{}that the WIRU 105 has EU data to

send to t hE%3@de- B FigureGuheys 8 MAC proberel Jate WG Hermaitof usadte t he

est abl i sheglafeht 02 lqasibad fr?‘b Liesiel BVIRY¥uiBenafbn P ab&i@anch Rritlad case, the
storage of any anount of EU data in the buffer 120 of the WIRU 105 wi ||

al ways t r i gtpepatesmberdimpantioSdie presant igHentign: | Hhre MAGURRY formad HHR mmy0.
[0042] Sti e ﬁ&frﬁé{a%é&n%'w&&a@raﬂs&és&cﬁﬁ Fhndt Pebadty, Bhdikdigends an EU

data schedul i n rressa I ncludi ng information on one_or nore allowed EU
dat a trans¥g eréewwq%w@mc@@mﬂ%ﬁi%%n of the EU

data buf f efggsji n " hen VAR 1950 frkle 2 BcBudebOs *Rqsishd G2G/ToME WIRU 105

det er m nes Ilthe al | owed EU data transmi ssions are sufficient to transnmit

al | of theinfurpsionfield) 3 ane oy mesecothyrdil! MALAreArsErlgRsS M, APRRied by the

current Scmtdéﬂmvmaﬁ@rmtk@ms@ammm&mg&mmﬁsmts ssion of
all of the EU data stored in the buffer 120, all of the EU data buffered.

in the WrROthmsthe MAG Haseder af ELb dafe tresgaipsions AR PR ITPEWERIEU dat a

transm ssi W@ﬂwﬁgoémmﬁeﬁ@%m&mmﬂw%%aoyome%&lmaaﬁd | oned by
the current schedu gﬁl nformatjion are not sufficient to transmt all of

the EU dat%’r%ﬁw&f@al tq spndyiy R Node-BrHE, erkteush podFhen P diHE or nore
EU dat a trm%@gmm@%g@gmg@b@,&m&ed TFC or detailed TVM

informatio to t he Node- B ep .635) 640, -B 110
det er mi nes[99#flor i tl@guﬁ%g% @W#ﬁ%@sﬁ H’@s"%’%ﬁ%’s %5 1izes the
know edge &W@a&&%omemmtwsm&%d@mm {Bicb@BancaRgirassoci at ed

priorities for determning the EU physical channel, and_scheduling and
transmitti Hg REpRenbinvaRien. Fetpisgﬁaébé@*’o‘égﬁ dﬁ?@ﬁ?@ﬁ?’?‘ﬁe‘t here is

no nore EUigtabahuivirgiedes.n 1&*&9&6@@%&;@510 [ £ QM el @t BirBadenyeft | ON has
D Al o o e ooty St BT tate Stored in the buffer 120 of the WIRU 105
exceeds an established threshold. When the guantity of the stored EU data in
the buffer 120 of the WTRU 105 does not exceed the established threshold, EU
transmissions are aliowed without Node-B scheduling, and all of the stored EU
data is transmitted to the Node-B 110 (step 630). If the guantity of the stored

EU data exceeds the established threshold, the WTRU 105 sends an initial EU

-
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with reference to preferred embodi ments, it will be understood by those
skilled in the art that various changes in formand details nmay be made
therein without departing fromthe scope of the invention described

her ei nabo What is clained is: 1. Aneth ling an
enhanced \l}ﬁ?. nE fE Nagbr@hesfeesiul | ng

_ _ dedi cated channel data transm ssion, inplenented in a
wWreless transmt/receive unit (WIRU), conprising: transmtting a data

traffic ingig ol arugfbgsﬁés inclIER delired MR i@l arikt an EU dat a
buffer is greg{er than 7 ro, trsg%‘?slrlrlitti ng an EU_schedul i ng |r?1f ormati on

message i rtrafficEttidedr Gat ed Kihdaadndisatippyiodbe Nede-doHl pticapg i Hcader t o
t he Node- etVe‘?Rﬁth?)mE# a&g% rgaht AhaEBSPRURLpEIERat i ng a total
n the data buffer

anount of data’l and an _amount of EU data buffered for
a priorityiODéHi cal Gishomid|be nated that the egthblirked /Y detajegferdbessbelannel dat a

transm ssi.gn5 133ef) £, | e Se0R0UH Wolol OF BRY klBuahtt B @iakaaly af [ i c

i ndi cator. . ) claim | wherein the EU scheduling
i nf or mat i cmffers8ms the WIRJAL@uwihelways trigee the sgpnsmission qfan Fitigod of
claim1l fulretqg %tl Sg%egggel png: - when an anount of transmtted EU data is

bel ow an esta threshol d, transm ttiqr%g EU dedi cat ed chanpel data
wi t hout bel0Rg2k che dBiilbteferring to Figgre Gfie st dhadtadedt WY seademaltkl | wherein

e R BB 00550 o Bishap Lo

transmissions, to the WIRU 105 to schedule transmission of the EU data
buffered in the WITRU 105 to the Node-B 110, In step 625, the WIRU 105
determines if the allowed EU data transmissions are sufficient to transmit all of
the buffered EU data. If the EU data transmissions allowed by the current
scheduling information are sufficient to support transmission of all of the EU
data stored in the buffer 120, all of the EU data buffered in the WIRU 105 is
transmitted to the Node-B 110 in the allowed EU data transmissions (step 630).
[0043] If the EU data transmissions allowed by the current scheduling
information are not sufficient to transmit all of the EU data buffered in the
WTRU 105, the WIRU 105 transmits one or more KU data fransmissions
including the desired TFC or detailed TVM information to the Node-B 110 (step
635). In step 640, the Node-B 110 determines priorities associated with the BU
data. Node-B 110 utilizes the knowledge of the requested TFC or detailed TVM
information, and associated priorities for determining the EU physical channel,
and scheduling and transmitting one or more additional EU data {transmissions
until there is no more EU data buffered in the WTRU 105,
[0044] While this invention has been particularly shown and described
with reference to preferred embodiments, it will be understood by those skilled I
the art that various changes in form and details may be made therein without
departing from the scope of the invention described hereinabove.

* * o *




5. The met hod according to claim1 wherein the EU scheduling information
nmessage i ndicates the maxi mnum transm ssion power and the correspondi ng
code power of the dedicated channel. ' 6. The net hod according to
claiml wherein the EU scheduling information nessage includes a requested
transport format conbination (TFC) information / EU data indication field.
7. The nethod according to claiml wherein the EU scheduling information
nmessage i ncludes a field containing a plurality of EU rel ated nessages
during all uplink transm ssions in the dedi cated channel. 8. A
frequency division duplex w deband cogg sdii sion nultiple access wirel ess
transmt/recei ve %nlt (WIRU) conpri si ng: a buffer having buffered
data for GRhAREEFOIHI i nk (EU) transnission, the EU data including data for
a priority logical channel; and a transmtter configured to transmt
EU schedul i ng, i nforna ion in an EU dedi cated channel nedi um access control

(MAC) header When”dR°Egfdantchesulngan qnppnsed yrbipk (El dedicatad cherogkdata t han zer o,

the EU sehedidsiongmpRinektedin :0frdidddirashitieRe Bﬁ%@bT &Hﬁ r@fnvi he buffered EU
data and an anount.of EU d buffered for a prlorlty Ioglcal channel ,  and

further confiGureHngs e s ﬁf?‘%”ﬂ&i%N??%?#lc i ndi cator, the schedul i ng

i nfor mati on aﬁdmdﬁm@o&ﬁamﬁuﬁnmeU@ﬁhﬁﬁﬁ&Q§gﬁﬁg%?ﬁbkﬁgmﬁgnﬂﬁﬁkﬁ%kﬁd chan?e
further conprising a circu

data tran Si o 9. The WIR | ai m
confi gur %3‘"‘1 im ﬁ’é‘i‘lﬁm’é‘ﬁ%f*s%? F‘aﬁ‘?s%{'? Tled{cﬁ@ Ergneel Fiseium; anepss sopaeldEAON.
10. The - MR tofhe bload-B) B BU&EI%dﬁlﬂﬂhﬁfoinﬁﬁlﬂﬁ Hebsh @ indiSatie @0 {0 W &itht bBiala" aNSM t
EU in the EU data buffer and an amount of EU data buffered for a priority logical channel; and
scheduling EU dedicated channel data transmissions based on the scheduling information

and the data traffic indicator.

2. The method of claim | wherein the EU scheduling information message is
updated and retransmitted.

3. The method of claim 1 further comprising:

when an amount of transmitted EU data is below an established threshold, transmitting
EU dedicated channel data without being scheduled.

4. The method according to claim 1 wherein the EU scheduling information meésage

identifies the highest priority logical channel with data in the EU data buffer.

5. The method according to claim 1 wherein the EU scheduling information message
indicates the maximum transmission power and the corresponding code power of the dedicated

channel.

6. The method according to claim 1 wherein the EU scheduling information message

includes a requested transport format combination (TFC) information / EU data indication Seld.



dedi cated channel data w thout being schedul ed when an anount of

transmtted EU data is bel ow an established threshol d. 11. The WIRU
of claim8 wherein the EU scheduling information identifies the highest
priority logical channel with data in the EU data buffer. 12. The

WIRU of claim 8 wherein the EU scheduling information indicates the

maxi mum transm ssi on power and the correspondi ng code power of the

dedi cat ed channel . 13. The WIRU of claim8 wherein the EU
scheduling information includes a requested transport format conbination
(TFC) i nformat.i on The Bethd@b@oldRd! ! I co ok WIRU of
claim 8 wherein_the EU_scheau{hgﬁ&é%dﬁgg?%ﬁ g‘ﬁEiUnsg e&aié%%gfoﬁ%ﬁ%mg%s%eai ni ng
a pl ural MSpdgye falf goatamings piwalin gERU wmintedmesaizes dyping alk uplinktrewsissionnm i n t he
dedi cat eeheca@ P&l channel. 15. A frequency division dupl ex w deband Node-B
for scheduling EU data transm ssions conpri sing: a receiver
configured to receive a dedicated channel nedi.um access control (MAQC
header from a.wir @l @gsercy 8R&HNHFIECHIIMENY Bhde i i er having
schedul i ng i nf or ,rratf%g}n V\zen an ,a}?munt EU buf fd(g)f%ﬁ%ﬁ@@%&%@%@ Uis

gr eat er Fﬁ‘éfﬁm?%‘ieﬁ? upih W ERHLEAMPTHBS | nf or mati on i ndicating a total amount of
buf fered EU dadusletiadind BufrBiidbia 10f enfbdcaebinP uhhara0n £ 96m R QLI ty | ogi cal

channel , .fiJr.t hgzg gonfl_gured_to receive a data traffic rndicator; and
including data for a pridrity Iogical channel; and

a transmitter configured to transmit EU scheduling information in an EU dedicated
channel medium access control (MAC) header when an amount of the EU buffered data is
greater than. zero, the EU scheduling information indicating a total amount of the buffered EU
data and an amount of EU data buffered for a priority logical channel, and further confi gured to
transmit a data traffic indicator, the scheduling information and data traffic indicator for

scheduiing EU dedicated channel data transmissions.

g The WTRU of claim 8 further comprising

a circuit configured to update and retransmit the EU scheduling information.
10.  The WTRU of claim § wherein the transmitter is configured to transmit EU

dedicated channel data without being scheduled when an amount of transmitted EU data is below
an established threshold.

11, The WTRU of claim 8 wherein the EU scheduling information identifies the
highest priority logical channel with data in the EU data buffer.

12.  The WTRU of claim 8 wherein the EU scheduling information indicates the

‘maximum transmission power and the corresponding code power of the dedicated channel.

13, The WTRU of claim 8 wherein the EU scheduling information includes a
requested transport format combination (TFC) information / EU data indication field.

10



circuitry configured to schedule EU data transm ssion based on the
scheduling information and the data traffic indicator. 16. The
Node- B of claim 15 wherein the scheduling information is updated.

17. The Node-B of claim 15 wherein the receiver is further configured to
recei ve unschedul ed EU transm tted data when an anobunt of transmtted EU

data is bel ow an established threshold for the WRU. 18. The Node-B
of claim 15 wherein the EU scheduling information identifies the highest
priority logical channel with data in the EU data buffer. 19. The

Node- B of cl aum 15hdvereior clahe s Elilesshe LBl sRgtabinh HlrsBtakion; blﬂ&jésg%éﬁs the

maxi mum t ransm ssi on power of the WIRU and t he correspon I ng code power
the dedi SHASIREHBINARY of EU related mssaseh durgsl uBiiaf rapFaissioman i edsdetmdt ho EU

schedul i &ignhenf or mati on i ncl udes a requested transport format conbination
(TFC) information / EU data indication field. 21.The Node-B of claim 15
wherein the EU scheduling information includes a field

15, A frequency division duplex wideband Node-B for scheduling EU data
transmissions comprising:

a receiver configured to receive a dedicated channel medium access control (MAC)
header from 2 wireless transmit/receive unit (WTRU), the MAC header having scheduling
information when an amount EU buffered data of the WTRU is greater than zero, the scheduling
information indicating a total ambunt of buffered EU data and an amount of EU data buffered for
a priority logical channel, further configured to receive a data traffic indicator; and-

 circuitry configured to schedule EU data transmission based on the scheduling

information and the data traffic indicator.

16.  The Node-B of claim 15 wherein the scheduling information is updated.

7. The Node-B of claim 15 wherein the receiver is further configiired to receive
unscheduled EU transmitted data when an amount of transmitted EU data is below an established

threshoid for the WTRU.

18. The Node-B of claim 15 wherein the EU scheduiing information identifies the
highest priority logical channel with data in the EU data buffer.

Ie. The Node-B of claim 15 wherein the EU scheduling information indicates the
maximum transmission power of the WTRU and the corresponding code power of the dedicated

channel.

20.  The Node-B of claim 15 wherein the EU scheduling information includes 2

requested transport format combination (TFC) information / EU data indication field.

11



containing a plurality of EU rel ated nmessages during all uplink
transm ssions in the dedi cated channel.

21.  The Node-B of claim 15 wherein the EU scheduling information mncludes a field

containing a plurality of EU related messages during all uplink transmissions in the dedicated
channel,



