[ 0001] METHOD AND APPARATUS FOR ENHANCED TRANSPORT FORMAT COVBI NATI ON
SELECTI ON | N W RELESS COVMUNI CATI ONS [ 0002] FI ELD OF | NVENTI ON [ 0003] Thi s
application is related to wirel ess comuni cations. [0004] BACKGROUND

[ 0005] Wrel ess communi cation systens follow ng Universal Mbile

Tel ecommuni cati ons Systens (UNITS) technol ogy, were devel oped as part of
Third Generation (3G Radio Systens, and is maintained by the Third
Generation Partnership Project (3GPP). A typical UMIS system architecture
in accordance with current 3GPP specifications is depicted in Figure 1. The
UNI TS ne rk archj r ncl ( ed with
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through wireless transmt/receive units (WIRUs), referred to as user

equi pnmen Es) in the 3GPP N radio interface. A comonly
enpl oyedfogl ?]UI nterface defi ne%ﬁlgg'ﬁ??g Imrg{%dard i s wi deband code

di vi si on[0608k i pl e Thixcgslicad LMl atedte willdRAN doasnwmeatdonsoor e radi o net wor k

controllers (RNCs) and base stations, referred to as Node Bs by 3GPP, which
col l.ectively provide for the geographic coverage for wreless

comuni c@opogns w th UEs. Uplink @ALOKGRUJUNDC&“ ons refer to transm ssi ons

fromLTE to Node B, and downlink (DL) comunications refer to_transm ssions
from Nod@ @51t o UEWiplessor commumipritonss systemeontilordes  Jukersat NEobH% an

tub intef l{f?ﬁ OBl 0P et \?’e'i‘ dd' ad PAA! JrAGE

[ 0006] Accor ing to g%]%@gt&g%lcf Esfgaselaé)% €‘mhdi g T eeda ug{il nk palé

access (GSuRAYiont (363)MREdIca wystems, t and 6x emafnitgined bmy'ehre Jtied | Gansratian e

a.traps SSI ng er Tl t he er sends ong MAC e

PoU o (P prat b iR laGRPT A R bt B LR e B4 el ke i anne)

(E-DCH) dpedmaarP specifications is depicted in Figure 1. The UMTS network architecture
includes a Core Network (CN) interconnected with a UMTS Terrestrial Radio Access
Network (UTRAN) via an Iu interface. The UTRAN is configured to provide wireless

telecommunication services to users through wireless transmit/receive units (WTRUs),

referred to as user equipments (UEs) in the 3GPP standard, via a Uu radio interface.
A commonly employed air interface defined in the UMTS st_andard is wideband code
division multiple access (W-CDMA). The UTRAN has one or more radio network
controllers (RNCs) and base stations, referred to as Node Bs by 3GPP, which
collectively provide for the géographic coverage for wireless communications with UEs.
Uplink (UL) communications refer to transmissions from UE to Node B, and downlink
(DL) communications refer to transmissions from Node B to UE. One or more Node Bs
are connected to each RNC via an Iub interface; RNCs within a UTRAN communicate
via an Iur interface.

[0006] According to 3GPP standard Release 6 for high speed uplink packet access
(HSUPA), the MAC layer multiplexes higher layer data into ‘MAC-e PDUs. In a
transmission time interval (TTI), the MAC layer sends one MAC-e PDU to the PHY
layer to be transmitted over the enhanced dedicated channel (E-DCH) dedicated
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physi cal data control channel (E-DPDCH). As part of |ink adaptation, the
MAC | ayer perfornms enhanced transport format. conbination (E-TFC) sel ection
based on radio link control (RLC) |ogical channel priority, RLC buffer
occupancy, physical channel conditions, serving grants, non-serving grants,
power |imtations, hybrid autonmatic repeat request (HARQ profile and

| ogi cal channel multiplexing. [0007] As part of the E-TFC sel ection
function, the UE initially identifies the highest priority higher |ayer
MAC- d f | physidsd tlatreondead ahdamnd) EDRIDGH).t Aedart DiinkladéptationdthetMACdayérhe

MAC-d flow.s) which are allowed to be .multi v ith this MAC.d . fl ow and
whose or BHHEE S SisReRLn Beport Bronf it s G THEhreldeion bislgatonn Harg
profile emtideRIfteged]l Miantell bfivrits, RLUEbu&N bidupaicy, Nsh renehhsiet to
use for transm ssion. Based on this power offset and the E-TFC restriction
pr ocedur @nditiensyREIviRg grantRaoTIREVIRRETANTS PORPOHPERtING Bylplagtomeatiy E- TFC
that can.he.s epy(ﬁm%gﬂg:reogq%h+§ﬂ)§§&gc aeglfﬂgmgi \%e%?t{gt.ed payl oad, for the

upcom ng transm ssi on, n aval ,. Wi thout taking into
account H0AT] abl e Asgrart ofjtlenB/IFC nelretsmr functjogy et YE it iteatifed det i on

al gorit hen deteryines. t he est t of data, call S dul ed
el oad, PIERSR: R §emePan et LACHE i PO Bin MtarGieh rifmted o

sel ect edtheaueentifidsihe MAO-d ey (ERsEichhréfilovead e 86 hadtipleavdwithtBisBIAC-d

sel ectiop algorithmtakes into account the non'SChQﬁE{l ed grant. tQ determne

a non schevabddhose erads alio thern fo trgnsmitan thagyraert TH.- dased an hp HABQ he
det er mi ngdaC BEGHS Qe1ed BRC-SCRRAUIRAURRY] RAdties 2R ﬂo%gﬁqiffse@@o d3e tf% |

amount of data that the HE is allowed to transmt ‘based on serving

non- scheahenisgiomnt Basedowethds powee offsetidnel fheck-THhrestHetiayEpreydimeythd i ni t ed
power, t ai | at nt.of ta he : ¥ RS avai | abl e
payl oad)pﬁ%@g 3 eq ﬁ%\’;@%&t&%@% %%p&r%ep%bvea]ffa@ sg%e,?o feﬁé%ﬁmg%éa% M %QP
suppor t ebly tisy Uy dabed] thhmakirhain Gippoited pagloadafbr the QP8I thgeirhhaniyian abl e

payl oad js determ ned, the MAC | ayer requests data fro he | ggi ca
channel sfﬂ%saﬁﬂ BRavALaRlg DOMET AN Ch i FSHE PHAECAPE® AT IRe S Tifpandior

nul ti pl eﬁ&ﬂséﬁgig"gra{%%.r v?l‘ltxe EMFCnsddédRh SgoRthAr fhy - debeRindk lthkhergdat a to
fill a MAC-e PDU according to the availabl'e payload is avail able, or when -

no nore ®Rooueaefddts, calledi thawsicheduled pariead thpticin be dranspytted daped en se | ayer

gai n 1 ackargeagbTEie AR B0, ISR R AR AR AR 1 ©

cont r ol TRCGelekctiyealgorithm takes into account the non-scheduled grant to determineanon

scheduled payload. The total granted payload is equivalent to the determined
scheduled and non-scheduled payload, and is defined as the amount of data that the
UE is allowed to transmit based on serving and non-scheduled grants. However, due to
the fact that the UE may have limited power, the available amount of data that the UE
can transmit (available payload) is the equivalent of the minimum value between the
maximum supported payload and the total granted payload.

[0008] Once the available payload is determined, the MAC layér requests data
from the logical channels corresponding to the MAC-d flows that are allowed to be
multiplexed in the current TTI in order of priority. When all the data to fill a MAC-e

PDU according to the available payload is available, or when no more RLC data is

9



in acknow edged node (AM can only operate using fixed RLC protocol data
unit (PDU) sizes. In addition, the high-speed nedi um access control
(MAC-hs) entity in the Node B and the nedi um access control (MAC e/ es)
entity in the UE do not support segnentation of the service data units
(SDUs) from higher |ayers These restrictions nmay result in performance
limtations, especially as high speed packet access (HSPA) evol ves towards
~higher data rates. In order to reach higher data rates and reduce protocol

over head aahih e die MACR POUHS ke totBWphdtalleferya e tidtisntitiedaset thd Be | ayer
2 (L2) protocol in 3GPP Release 7. In particular, flexible RLC PDU sizes

and MAC DEPEHwth Sre seleatedbbetavipcton Rﬂmeh i 3 grindacterd. However,
t L2 '
COt I €S POIHGH(3g : ggﬁggﬁa«g}g TR EPMEL ﬁdmRangeg)dG@&e,qdi@nymﬂtﬂA; (RPES RPN in

3GPP Rel ease™ 7. e Tecent een” proposed
for | npr aveckrio®lédget modedAMycan dulywperdtansieginedRLO plr:@:ocqjdaw b (BPUY he

uplink. Sone e o thves roved L2 U t for
tPexi bi e et Pragdfiothe Blenaied madiinasets i MAc-bP ntiivin BHENE

i ncl udi N WAG- thean@dvhE- &c&ﬂ@l&ntﬁmmiefeﬁﬁ%htﬂtﬁﬁnbﬂie\ﬂm dol ﬂota&@bpww
protocol formats; and support for seam ess Stgggxeripéf nsitions between the

CELL_DCHsegpentatinpmpf themerv EhdErsegrstyishent i al
enhanceﬁ%&&aysrgogtiugg] <3 FAGh &Jgar{gkegﬂeaaﬁylag 3 F@kpewgmem@c&y (rsph) E- TFC

sel ection i eS|gne or curren st andar ds rel eases,
i ncl udi ngveleestoyeards bigheatrdataratean dntdnéerctor reaph highexriosal ratasi anst reduchannel

(E-DCH) f nahiLhes, ch r I

recogni zgg&%elltgv%rure?%ﬁ P:\A%Eg’se | on a gorﬁ%?%n‘ie&élﬁh%ﬁg%egg% glayearl ier
W || resal(L2) pratocit ih GGEF Releast 7. otn pﬁrtMﬁ(‘azeﬂeﬁlbmaiﬂHHrsmdmaami MBS ed

| nproved Layer ZUpll bec the cuyrre sel ection algprit

not desi §REgeRGLERK & |":§‘f’ 3%1‘?5’8 t WET% %P@“QRE %‘fefescof’ﬁﬁp‘ggg’f‘% ﬂ%]gl cal
channel , eﬁﬁmme%&é %ré)ﬁoﬁhgoﬁﬁwi fo@ﬁgmﬁk 8pdakidn e B3¢HP Relea®d 7si ze based on
t he ambunt of RLC PDUs in a enhanced es PDU. [0012] Therefore, a new

E- TFC sell@@k0l on f Mererepenthyan nemi&PR work itemdiag been pmoseqﬁlé’oahamow

and 11 ex s B ot Ghtlarkbn bR B-Eotondatas ip MR TENAL et F“ﬁe | RLC
PDU si zegbjestickeasif ﬁﬂ@rovbﬂﬂﬁlﬁM&eOﬁﬂp@bkﬁbhﬁdﬁbW@Wﬂ sizes sﬁpport
enhanced t ! ﬁﬂxc‘? gerzgt'mfexgt;fr:rlaog o%c}lnblller ayer PS)F[js including MAC-d and MAC-c PDUs;

smooth transition between old and new protocol formats; and support for seamless

state transitions between the CELL_DCH, CELL_FACH, CELL_PCH and URA_PCH

states, dependent on potential enhancements to the CELL_FACH uplink transmission.

[0011] The current E-TFC selection algorithm is designed for current 3GPP

standards releases, including Release 7 or earlier, and the current enhanced dedicated
channel (E-DCH) functionalities, which require fixed RLC PDU sizes. Itis recognized
that current E-TFC selection algorithm for Release 7 or earlier will result in inefficient
creation of MAC-e/es PDUs under the proposed Improved Layer 2 Uplink because the
current E-TFC selection algorithm is not designed to take into account flexible RLC
PDU sizes for every logical channel, segmentation of RLC PDUs, and flexible header
format size based on the amount of RLC PDUs in a enhanced MAC-es PDU.
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TFC) for uplink wireless communications are disclosed. The proposed

techni ques for ETFC sel ection support flexible radio |ink control (RLC)
packet data unit (PDU) size as well as nmedium access control (MAC) | ayer
segnentation of MAC-d PDUs. Accordingly, RLC PDUs are created to properly
fit into selected E-TFC transport bl ock sizes. Based on the sel ected E-TFC,
the MAC entity and RLC entity work together to create RLC PDU sizes on a
transm ssion tine interval (TTlI) basis to maxi m ze the anmobunt of data to be
transm t f@2hnd r efheeefotd) @ mROBHTEF®Miel itidnlfanctidicthae eskdstinatdlonsideta it

protocol s. 151Met hods for filling an nh C C-e packet K data _unit
(PDU) wi t the a&? aowléim%g}aélé}eswéhwés@e&b %ﬁ@ ﬁﬁ Eﬂ%q:ee&l@%ﬁ?ﬂoar? g*r

provi ded ppul ONEN ST NeBE, forthBsife Whén &%bﬁﬁ% LoRABLAPDU Hith $pEA REIAMY! ©
request fromthe MAC l'ayer to the RLC [ayer to request the nunber of bits
it is al POlédizevisstesitedor a | ogi cal channel to create one or nore PDUs of
possibly different sizes. In another enbodinent, the MAC entity perforns
mul tiple requests to the RLC entity. |In another enbodinent, the MAC entity
makes a $00igle request to the RLC snmumwurb create one or nore PDUs of a
set size. echni .S a rovi |nta| an bi t
ate (ol nondietts et SRRREoH BRem iR RO Lo ERL PO RGaHOR LB

[ 001318?15%]) mhmme&oﬂﬁ%@&%wn%@& cﬂlQQaJeaAme b?oﬁi@écﬁ&e'cﬁﬂqﬁ@éjﬁfﬂ andi ng
may be ha

romthe f | owi n escri t I on, ven exa e ln
conj unct iL&® wlqctﬁwnrsgpmré 8@@%@@ lmlavqnﬁgﬂ (ﬁk@ anlr:et dféOYB]? ﬁ%ﬁ?@zq aghows
0 | bi |
an OVer Vigyy %% hllﬂl 9&1)5@ ?q%@o ?éy&[é S ln%ﬁa HWFL}‘(?&SPb 1ie

Tel ecommuni ¢ |ons ens ( 01 gure a bl ock
di agram afcccadlr@hy;dﬁa(éHDmarebmtegiw ipryperly fadotr s&eubmi BERC tdaaspe-ablockg

herei n; sizes. Based on the selected E-TFC, the MAC entity and RLC entity work together to

create RLC PDU sizes on a transmission time interval (TTI) basis to maximize the
amount of data to bo transmitted and reduce the amount of overhead between the RLC
and MAC protocols | | '
[0015] Methods for filling an enhanced MAC-e packet data unit (PDU) with data
from logical channels as part of E-TFC selection are provided. Inone embodlment, the
E-TFC selection algorithm uses a single request from the MAC layer to'the RLC layer
to request the number of bits it is allowed to send for a logical channel to create one or -
more PDUs of possibly different sizes. In another embodiment, the MAC entity
performs multiple requests to the RLC entity. In another embodiment, the MAC entity
makes a single request to the RLC entity to create one or more PDUs of a set size. A
technique is also provided for maintaining a guaranteed bit rate (GBR) for non-

scheduled data flows with variable-length headers.

[0016] BRIEF DESCRIPTION OF THE DRAWINGS
[0017] A more detailed understanding may be had from the following description,

given by way of example in conjunction with the accompanying drawings wherein:
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[ 0020] Fi gures 3A and 3B show a fl ow diagram of a procedure for filling an
enhanced MAC-e packet data unit (PDU) with data from |l ogical channels as
part of ETFC selection in accordance with one enbodi ment; [0021] Figure 4
shows a fl ow diagram of a procedure for filling an enhanced MAC-e PDU with
data from |l ogical channels as part of E-TFC selection in accordance with
anot her enbodi nent; [0022]Figure 5 shows a flow diagram of a procedure for
filling an enhanced MAC-e PDU with data from |l ogi cal channels as part of

E- TFC sel00a8i on | Fig@edr sianeeanbvehvienof ber syetdin dirditicturanda cOdalibhgur € 6
shows aDU ow diagram of a sinplifjed_procedure for filling an enhanced
MAC- e PDUNNaralddeobile Telgrqmapnipations Srerpms AU MR nedworkiTEC sel ection in
accordanggiel t h ageiher i : RETA! &5R nREP A BT/ENA Wen
r ef erredﬁfoo er eaft%@‘,ae %%gg?grdr:\%%ygrodglg&%%re;géss transmt réécg:?vtg@ﬁﬁ%t
(WIRU) " erordadwes with thesteachinkihereiad to a user equi pment (UE), a nobile

station, | xed o._nmphidLe. s ri ber mnit,. a pager, a cellul t el ephone,
2 per st o7t aFiglRR AL B CBRSN s 1B diod BT IR prfeciBre e 4 e
devi ce ceapladiced MACRaragkéet dhth it (PDTB v sls detavrorn opgicdl childls aepatbEH- t 0
her eaf t eiF th %igr m nol ogz "base stati 03," i ncludes but is not limted to a
Node- B, Gise CORLR 8FFE ,ncénW‘é]E(?B%g"bB ‘!’Fﬂen(tAP) , or any other type of
interfaciga@ipevi caig@RabsRowE aORT AidgPEm 6F & phce@hRSfor FMhg AR BINanced

MACGC-e PDU with data from logical channels as part of E-TFC selection in accordance

- with another embodiment;

[0022] Figure 5 shows a flow diagram of a procedure for filling an enhanced

MAC-e PDU with data from logical channels as part of E-TFC selection in accordance

with another embodiment; and

[0023] Figure 6 shows a flow diagram of a simplified procedure for filling an

enhanced MAC-e PDU with data from logical channels as part of E-TFC selection in

accordance with another embodiment.

[0024] DETAILED DESCRIPTION
[0025] When referred to hereafter, the terminology "wireless transmit/receive
unit (WTRU)" includes but is not limited to a user equipment (UE), a mobile station, a
fixed or mobile subscriber unit, a pager, a cellular telephone, a personal digital
assistant (PDA), a computer, or any other type of user device capable of operating in a
wireless environment. When referred to hereafter, the terminology "base station"
includes but is not limited to a Node-B, a site controller, an access point (AP), or any
other type of interfacing device capable of operating in a wireless environment.
[0026] Efficient enhanced transport format combination (E-TFC) selection
algorithms are provided that take into account the new functionalities added to the
Layer 2 protocol as part of the proposed 3GPP Improx}ed Layer 2 (L2) Uplink work
item. The proposed embodiments for E-TFC selection describe the sequence of events a
-5-



100261Effi ci ent enhanced transport format conbination (E-TEC) sel ection
algorithns are provided that take into account the new functionalities
added to the Layer 2 protocol as part of the proposed 3GPP | nproved Layer 2
(L2) Uplink work item The proposed enbodi nents for E-TFC selection

descri be the sequence of events a WRU may follow when it has to fill an
enhanced MAC-e packet data unit (PDU) with data fromone or nore radio |ink
control (RLC) |ogical channels or MAC-d and MAC-c data flows. The proposed
enbodi "TEWERT @ayHollbkewaRhaChANd fiTBh dithansedMATI: phekeathda @it (FDEMWith

conbi nation. While E-TFC selection is described as being perforned by a

WIRU or  @etarfsem gpp phinose raftin ik counal, (RLAQ lesiend rhanpelhen Mt E-dapd BAGISDI i ed
to both ﬁ%&@f B ﬂdgéégegken%ﬁlm tgwﬂ.wm@ecm@xnbfymgea&ggﬂic%@ base

station, in conbination wth a radi 0 netwo controller
(RNC) . [ 60RViteconbinatinha Witk RIKEE selectiamisattstmii®@deas being perfaemed iy BAC- e/ es

are used e nt _enhanced versio f existing nmedi,um agcess, control
(o o SR PR U R g R BB R i n he BineRied el éin 0] MR 835 ORI
limted HownlMi¥cagd uphtk esmmididifione4ebmay be pEfsranadibyg hisastatioheNRiyBoad
refers to the maxi mum anmopunt  of data that canca t mtted due to the
avai | abl &r YedaB injcambirating withy 1agionetweeh cudy feﬁéf* nt, the available

pover, tRgogpl ect b RRVBEhAbd RiAGRLI GRS IATSed, B PEMRHEIMAS/REFRI Ni NG
G anted Payload refers to the Remai ni ng Non- Schedul ed i’%l oad when a

non- scheds¢dtn ripesentfdndanied texiings offeaistiog eepdivr acepss ¢ratrd AR pepterolfedul ed
Payl oad for. schedyl e -d " el v 'ON,{N}_ A (D urns
the m ni ?rrlljoir’lﬁg\%/as ﬁ%&?arcgﬁq@%%%snséi_]{%ﬁg@ga%})g{ ;/&&3{1@@%& éoh er %ﬁ&@%sué er of
bits. [O00RB0#A/dsi JheRdnmaiaing?kdiYableePsyloa] sefdddCe thdBldxiraul@acuRDdatr an
RLC PDU. MAC-d, MAC-c ,and RLC PDUs be treated equivalently in the

pr oposed t%aa{bﬁémfgsnﬂgﬁegidﬂ? tofhergveilpbie g5t H@f@@&g ExyieR 8%*‘?%}6?%
channel gpghtl thel RaNAPEGHAWeS, thhScIMAECH Ho bt bkt addSchVAGYifg Bifbirh¥tiéd1EThe _
forwards the data to the enhanced MAC-es entity. The output of the MAC-d is

cal | ed aRengiringGzantedRaylendratens e thgBemaining Neaaicheduled Hayload whesi at ed

trol i i ; » i cal
channel s MO AR B Bal e ARERARLEE) REFL 6 HEHARMEL Seblddla PAANES
such as fdreschedaiod MAGtd fibws.haTerein, (IGCGMctioRMINGY Eniebmmes, theonimimfunt he-

enmbodi nent erein may,be described with reference.to PDUs, however,
C e obod e amongha PRSFBREET & amid (I B AT R el FLBb0s. and have. 1 he
same fungggasnal i t yA hheRidyor MY defdfctoMAMIAC AIBU, a MACTPDUYbLar RIDWS a

bl ock di agram of an_enhanced MAC-e/es entity 200 In accqrdance with the

t eachi ng PR MACTH aGrandBLORDUs ara he ttapterbenwvalently dn dhe poposed

channel i r ' ' I t - Mg and
radio i %ﬁ‘{b?gﬁ%%{l& %’ﬁﬁ‘?%ﬁsﬁﬁ |Hﬁ%%%gﬁh;%1§%tghéw%%l%%% ag]rxllg prog? des
themin theatrdednothd MG doeritityl oblkes MABS) erttityt then fhyzandsl the RRAV). th dher
entity. The en d MACe/ es, ent.it 0 j.nclud f Wi ities:
a hybrid eﬁﬁ?%??amafeéﬁ Vor iﬁ%&%@“{?ﬁé@)“’ﬂgﬁﬁ ltsﬁag?g? %é?&ﬁtéﬁé?‘im ity
214, whi EDUEMCIEEBS WFaba FeESOIE Rloat ithe dedichesd 2dfirolachaiidel (DEGH) andhd SN
setting entity 218, a schedul.i g}ggentltgﬁﬂo, and an_ enhanced transport

format  corBicated tertic ebas) (RECED dogiepl chenng)s,sqhile a MAC-c PDU includes data

received from common channels such as the common control channel (CCCH). For
convenience, some of the embodiments herein may be described with reference to RLC
PDUs, however, the embodiments are equally applicable to MAC-d or MAC-c PDUs
and have the same functionality for RLC, MAC-d and MAC-c PDUs.
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[ 0030] The HARQ entity 222 is responsible for handling MAC | ayer functions
relating to the HARQ protocol for error correction, including storing and
retransmtting enhanced MAC-e payl oads. The segnentation entity 214
segnents hi gher |ayer PDUs when they are too large to fit into the enhanced
MAC-e PDU and sends the segnent to nultiplexer 218. The remai ni ng segnent
is stored in the segnentation buffer 216. The nultipl exer and TSN setting
entity 218 is responsible for concatenating multiple enhanced MAC-es SDUs,
whi ch i nfioagle segFRigired showe arflodk dagtagh ef anl eyleinc BOMSA Cieidsereith 20048 MAC- es

PDUs. The mu] tipl exer and TS settl g entity | so nul tiple rrultlple
enhanceda‘ﬁﬂéaé‘ﬁe ﬁﬁéstilﬁt%ﬁ?m Tg! é*k‘g‘al‘ 96‘9@%%'9 B 200 |1ﬂ’t‘€ Hfénced
MAC-e PDOdsichPciRfnRl extadﬁgmtm BE&elaPB%é SrANSds, IiudihanREMACA!) MACtdahl next
transm ssion tine interval % as instructed by the E-TFC selection -

entity 2uagio MCWMG&LC}@WSL ID}O szlaancsdl\’b"s%@ %@dmovxd@athmgnﬁbsocu ated
i nk _dat
o I e TR B 2 A U T T o

(Ras), Absotntity IB0anip irichid) theefddbvﬁﬁg‘entlgle@aahmmc( Sm)naamctepa@u ﬂeqbési power
resource det.er es E- TF restr ich is ysed to determ ne the
e mum GUARMASREOUENS 3 MEMIE UG PRAReHTD D S Sorfa arenaoRErn & Trc
sel ecti opufRgibya mtlﬁie&@r £OITSNIsstting éﬂtﬁ!y@ls [a 2B dulifPeddity2am)and an

enbodi nent, the E-TFC sel ectl on al gorl t hm eml) oys a single request fromthe

MAC | aye?nh%w@%ram@rt reat combingtiond BBl ®leleshioneptitidést s from t he
| ogi cal agpnel ‘T’ﬁ en@ifty bbb S5 %ésgbﬁﬂﬂie' BREndIPn Oéﬁﬂ%ﬁwertfﬁﬁémdr&g' cal
e req e

channel |n a sin est Based o e i ndi cat er of bits, the
nunber ofelating iloatbb HARR arctboaotfor arndr tdreechonpineludingrsbovingwnd retragsmititinged dat a

bi t the .RLC del i t i t d
G e pooageClAGH pRURRAT S sebpid SrTr AL areferte i R RERBALT oG
grant f owhah thdy&e tod lhByisto fidMitkoThb eflktricad MACPDU iand sehmmé?ﬁegindﬁt @r i nes

t he maxi nrum anount of data that can be transmtted, referred._t aié
Remai ni nBUiRlPxad 18- PRYS semainings sqaapaiitis ﬁ@ra@m%ﬁmﬁmwﬁfﬁ L8ount

for the gHERMIEALLALCPON ORI id IADSTUPIRIEH tab@nkiihk niaibn, ¢ he

enhanced MAC- w th Togical” chahnel bits. Once the Remaining Avail abl e
Payl oad émhanabdMAL-e«iSDUs, whigh krediade segmlen’tedrommmﬁteri@éhgr laperDVUsdntoni t t ed,

el eot | o bGRTMAGAEPDIR, SRR AR A FONEeERE SRty 21 PR e
of the fﬁﬂuﬂt@pﬂh @ghﬁﬁdeﬂ&MA%s@DIﬂﬁﬁoﬁ&hU&ﬁfltlﬁleﬁm@ldgtcal dfhalmmmaidnhlancéd)r each

I ogi cal ¢hanne] ccording t one e bi in the segnentation buffer
have traN&i-esPBFspfq dei pip ot rﬁﬁytc ¥°6f URREMISSAE AR B8aRREY bei ng

processeganAatRfodl tﬁﬁe LR AR ITED a5 lsBructdd By SRFPEC delbctiBh cARGTRTE. ARON
entity is larger than the maxi num anmount of data to be transmtted for that

| ogi cal edhadwlang entity %mls mesgensible Eymonting laesainted aghaksignadinge ithe e

maxi num C t t

consi derg (L)g%etc én%nh% e%%%ébg?%{ﬁ%ea er.‘%%b%c%?? Illngf?ggaaénegtcﬁler

rul e, anschleénhmwxrfgrmagdsremelames(}mmd (RGis), Bébsslger€irbatd vGDudddeServiiegcor di ng
if there

t th | t int i ff i f
et o 1 SCERTSGpland P ablsomer RONE e AR AC VA b 1B SPESHs Seient | o

added, t ﬁeué%QoedEtbltrMm‘éaﬂherﬁﬁk‘i@é&mfdv%ﬁ‘l'abiéedétﬁgﬂ}@aUEC&&ﬁﬁ&hsﬁﬁlﬁbml dRIm
nunber of bits it is allowed to transmt, as determ ned by the Remaining

Avai | abl avalaplopeivern E-BEkbselectign@nsity 242 plsplcontrols multnlpeerdiPe of any added
t d t t t f
segrmen [db‘éhP 'nggg%qug the ngue@&oﬁ glgdﬁﬁﬂm P“E%’% a SERIEN '

a segnent was ad eén provide one o
PDUs of sequpsti frednl thediA€Elayest ﬁnet}&riBILG rlapsrre Bhie mﬂn:mcedtMAﬁs&ntttVe'dqﬂs@ PDUs

up to, hoth %atloglca hﬁannetl hhe homber (Ef‘ab?tsqy 1S a‘flrow%& tg Isv.;gnsd for that logical channel
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[ 0034] According to another rule, a higher |ayer PDU, which may be an RLC
MAC-d or MAC-c PDU, may be segnented by the segnentation entity when the
| ast of the RLC PDU(s) provided woul d exceed the maxi num al | oned or

avai |l abl e nunber of bits for that |ogical channel or MAC-d flow, while
taking into account space required for MAC headers. [0035] According to
another rule, the anmount of data to be transmitted and correspondi ng
enhanced MAC-e/ es headers may not exceed the nmaxi num al | owed nunber of
bits, WihGhsingletdequéstaiBaabd on Raemiditatgd Bayibeadf bits,!the rAwabdralflaeaikikiat ed

Payl oad, _f that | | ch I d t d/ th
TS M TR R L I TR R e S
f1 exibl & adb‘iwgf‘sORﬂ Pﬁﬂystdaeﬁmﬁb%h GfhaBefa RAS.ci PDBN BRAANGS EhdRCrR( es

service data unit (SDU) he ETFC sel ection ent IMA{ nust al so take into
consi dermsirmmonhs:hadluﬂueﬂlgm@, néreachedulad grentfod el MACH ovws, addischasivding

enhanced C- he t en |nto C I e i L. .request
to the REEF ‘r°8r % ng‘:g‘ﬁﬁgﬂ%e RIS e%ﬁi{l@t. Mlggéﬁe;c(ﬂé#pfl rislbteh
enhancecdrifdmielcds reéfyraisseinas tHaRetathiGgPRUsI1aklé Ideeoarcbc éihee Refrmininge

anmount of renminin vail able bjts. ACCOIdeJ’l he .e ced MAC-e/es ma
cal cul atf%vacl}?g?%ﬁﬁﬂg?gmaymcemi op £he guapii e{gisotfoﬂ Fﬂlfgflg’%[tﬁ@nﬁlﬁ} PR ng g

cal cul atypem ﬁlﬁﬁ%%‘{ B{e Qhﬁ&néee WAC- @mtﬁ&h‘logﬁwbh@meq Bitd. s Ot thean be
transmtted) ditional nunber of header bits per RLC PDU) (fixed

number heerdeining Agai @J@letﬂwlqadgs salculatediitp Scheduling,lfoxpatjon perdsHDbeent | ty
can tak nsi- _ der bits that woul d
be requi rr512§ %?e%égzcgg{ﬁ%vag%&% crea ﬁI %qaﬂbal\/?éy}.bﬁd?t requests the

avai | abl [@082ipunt The BE{TFC rsetactihe ilggritah cleatesehn ¢drarerdnflA€-e PP Er
receivin MAC re est v, RLC P created or, transnitted,

[ he RLC Bhapiefss onng i miaks of faS SHMTRE Taiow cues BT 1% vk pRBEEL

renmai ni ngnilihstidd, RSesEht Dol iaEantl tARoalhaneeshdhGldlathe bR93A] fHegur es
3A and 3B show a flow dj agram of a procedure 30Q faqr. filling.an enh nced

VAG e PDBwWerfating bulferontieogpreaniseioariéryyayepather JLEFHHRE ekthedesis
d 1011
accor a %ﬁbéﬁg‘ﬁﬁ{ckiés%ﬁemé&ﬁﬂxgﬁ@%%g ‘}Qfedif%%egﬂxeﬁ@ﬁl ﬁ{mgﬂgﬁ&{t

Flgures rs to er bits needed pe
enhanc edeth@ e iarewlamdthehﬁamahan sumannt loé daw&w&e mnmm fopithat ln@eeﬂed for

t he enhac %ed KA% W er enhantc d m DU, [ 0374 B, SLeR:i30R: in

each TTI¢ 8&8 § ﬁ‘é'lsegTﬂﬁlf vﬁ&émi 8" Fansh e
amount of data it can in the enhanced MAC-e PDU, taking into consideration the
enhanced MAC-e/es header.
[0033] According to another rule, any remaining segment is stored in the
segmentation buffer. According to another rule, if there is no segment in the
segmentation buffer, or if there is still available space in the enhanced MAC-e PDU
after a segment is added, the MAC entity can request from the logical channel the
maximum number of bits it is allowed to transmit, as determined by the Remaining
Available Payload and Remaining Granted Payload minus the size of any added
segment including any MAC header bits required to transmit that segment if a
segment was added. The RLC entity may then provide one or more new RLC PDUs of
a optimally chosen size and/or one or more retransmitted RLC PDUs up to, or greater

than, the requested number of bits.
-8-



and satisfying nmultiplexing restrictions in the current TTI is evaluated in
order of priority. In step 310, it is determned if the segnentation buffer
contains bits or a segnent to be transmtted. If the segnentation buffer
contains bits or a segnent to be transmitted, then in step 315 it is
determned if the nunber bits in the segnment plus a correspondi ng enhanced
MAC- e/ es header of hl+h2 bits is greater than M N(Remai ni ng Avai l abl e

Payl oad, Remai ning Granted Payload). |f step 315 is true, then in step 320
the segnpoB4li s f UAEERAInEEREPBLIRS fuls, B Kigh6Llages PDS agiich imay bd aa RLOber of
bits equal to M N(Rermaining Avail abl e Pa}/ll oad - (hl +h2%; Remai ni_ ng Oéa'ant ed
Payl oad MAGH endBAC-c PR Umaay bpssgmentedhyihe segraentating eptity whon thelagt €nhanced
MAC- e/ es qg%e SaR : - 1RSI WMIRES: #f bits
added i stﬂséu tr g}??’;‘%’ I?‘(rag%gfi h@u C{e]én%lgnl ng%%%%&j%%i%%&%g&%ﬁkemi nlrnoq

Avai | abl kitfy thatdogithkechanmiobor MAChd flewawtidd ta'ﬂdngqmmacc@rtttseammgiregf bits
in the S#(l)b- girlené + hl + h2. If, in step 328, it is determned that there
isS no m)'gl\@g &35 1 abl e in the enhanced MAC-e PDU or that the Remai ni ng
Avai | abl poBaly| oadAkcésordRighto tthePfl6 tHe £matik efhdsta ot hetransaitted anddur e
300 returns to step 305 to_repeat the procedure for, the next |ogical

channel . cERsBERdipg aneadk MAGE/s i}wag%rédnew?t eReee the drapmuan jailopgd
segnent  #gufibertofllatd, WHiGP & (hakalhMeReaRARIMOIPANMBAd 8P1R Aailaad GrigEai ni ng

Granted Payl oad), then in step 330 the segnent” and correspondi ng}renhanced

MAC- e/ esPadaatbr foir sthadi deglicalb channebnasnindidgatod e theigrantl andornthen&rTBE bits

added is Ct fr t Renal 1| il

Avai | abi SR B e g iREH e e BERE L e RO BE. BIAGRE A BRI AR B |
segnent dn tHerh#nbdriof RILPPBES in b ehharced MAGeldslsespeodata nnit{8D&Nhtded2d MAC- e
PDU, the N( Rerai ni.ng Avai |.ab Payl oad, , Repai ni n ant Payl.oad) bits
are req uﬁgfbﬁeﬁ?ie}cl‘%ﬁleﬁ‘ﬁ mrest alg gt Fensideralien ?‘%‘%%Q&VPaﬁg?as‘f%ﬁﬁ%ﬁe

r equest egdydddanich By Raditiond] &HanciBINAE-«yHBUs! MBisRai®e bakh ikaadceanBay | oad
-is greater than 0 and there is still ;gace in the enhanced MAC-e PDU. -10-

[ 0039] Opthieoimtiply request tmbbm BEE prdoaness by dhe enbarged MAGRISH bty F¥ount i n
the requ , ALY trt : k4 y, the
RLC enti Eormblsh faboRafi S0 B0 il LR R M POAY PR S8R e
per RLC f#a hmbhetnofcmineaihiig agilabke lsits e AedordinglyRithe Ebhisnded MACce/entrey, t he
UE subtracts t he enhapced. NAC: e. header, part, h2.  far ch.RLC_PDU..i t

or eates GHCRals QiHPREoT PLRER HobepeaveRis dehtrita: tfhesPRgw i prleraton:

Al ternat Nvednér dfhfitdtedChe Hodlastdr ) @b%ﬁl@liﬁtsi Ha® @ABCK! Blankhatte@ne rhanced
MAC-es header will be added for all RLC PDUs submtted to the enhanced MAC
entity. @dditioniahnumber pf header hits penRLGPBUBtr(Heed npmber beadesditsdorthe ed
nunber o i t i | : : i al so
Fakes. | niog el SRt AR G RLCKRAH SR LD 8o hira b iy 01 B0
not awar ef additibrealdreladeackits SHAE ventld by réaudral e gagnbew RILIBDAT erentadand ogi cal

channel and.if.the enhanc MAC: header r. or th | ogi cal nnel has
al r eady ﬂ&e%%wﬁ TeAres ﬁgg&?ﬁ?l,lae@f’ %n@:o‘ﬁ}te%éﬁn{%mt ﬁgtafo%gpéﬁwi.e ac
entity takaspleNafefGeediPingt IR wt@ri@gde%@xe@vdwaw RIt@ @DUOcregtpdest i ng

data froma | ogical channel. [004%& it was_determned in step 310 that
t here ar transmifited; the Bl entifsmayrsahitnagt throaddifippal haadsh bHgfroan the fatal | n

tep 340 : ' I PiAG.Geant ed Payl oad, Remai ni
step 1 %&ﬁ%ﬁdl)tﬂt eliS tS G hr ?brtg{'ﬁy&ﬁg%dmg}g%ir ed Payl oa emai ni ng

Avai | abl e are requeste RLC channel . Optionally,
prior tol008Glest i MigaasSAfamel3B ladw kdlpwodikgoina nfieprocetherea{dnc EHinge@ ent ity

may subtract the h - es.header fr.om Remai nin ed Payl pad and
Renai ni nﬁnall\ 352‘6‘?@%@@3‘3{% Ay ﬁmf’hﬂgl"SLf}i‘a}ﬂﬂeﬁt HeP ﬁf%é@]ﬁ@fglgﬁﬁé s to
t ake i nt gcaedaEatwith eh&AaaTSkd Move afipliap thahe ehbodaaait. Ra@iBhkdsi 3A
creates. If the enhanced MAC entjty does not subtract t€ e ha?ﬁf@}g{ﬁ - es
header p&aRrd 3B hbrelersdo thenpmper eliwadey kity preded pereitansp M‘ﬁ% RLC
PDUs. [0041l Fol |l owi ng each of steps 33& and 340, it is determned in step

350 if RLC PDUs were provided fromthe requested RLC | ogi cal channel. If no
RLC PDUs were




provi ded fromthe requested |ogical channel, then procedure 300 returns to
step 305 to be repeated for the next logical channel. If bits were provided
fromthe RLC | ogical channel, then in step 355, it is determned if the sum
of the size of the RLC PDU(s) delivered plus a MAC-e header part is greater
than the requested nunber of bits. For -11- exanple, if N RLC PDUs were
delivered, where Nis greater than or equal to 1, then the enhanced MAC e
header part to be added equals N tines a nunber of bits h2, and the sumis
conpar edh® eefehets thpueshber ofidicler bits dickded\Mdir the RBYah@dEMAD-e hRader per '

M N( Remai ni ng m‘%edﬁﬂl oad, Remai ning Avail abl e Payload). If the nunber
of del i vERRIR 8 e RLC | ogi cal channel plus an enhanced MAG e
header pgfo7pf NXitg sQiplgds] % ol TTIGHeh 1Mca) CRS el That i§ AUEHEE €o RiahSmid hen in
step 370 the bits fromthe delivered RLC PDU(s) are added to the enhanced
MAC- e PDendipatigfymgnmubinlexing restzictiqusiin the mmgmeER] is explartedtindrieryvbad,
Renai ni ng. . I Rayl )3 004 f n r Lver bits from
the RLC ‘é*\é%’f hgp‘gétﬁﬁaﬂ?é%aigﬂg&ee&rﬁg%gd]efrthﬁasfg? F%ﬁ%}r% ga?ﬁer%gkalﬁﬁg&ﬁ $hfer of

r equest eskgndns to boeansmitsdéd If Gelegmeataioniffer eaitpiratldtsdr@ dephienateheadded

to the enhance -e P ording to the requested nupber of bijs and a
| 9t " ChBBRR e P iR AR S Sertiet U the AilEther R L (o aeEmIen Bl e &
accor di ngort-@pbhd@nkeBahRhE AMAIJ-aB4 ehadiérIANhedhsPaae. idDheeatpecitdcal Iy,

one or nore conplete RLC PDUs are added such that the sum of the RLC PDUs
pl us an MANSRewaivipgAsaibiie BayloadiRemarinmaGrmtpd Payloadls If pign 31Ads fruaber of

request ed, hi-: T I N - j i <Rt t.he
segnent egmpalgt%t ?&%%Bﬁ@‘?@%&liﬁﬁ%%ﬁéegg%ﬁ%ﬁﬁ ¢ %&% &M ni %%m{)‘?{t?lahand X2
wher e x1u@aber of bijs @gaal ed VEAYReadining fivadable RiyloaDUs(hddtid)) Rondining
enhanced VAG- e 2 per D . _added,; for the segnent to be .added)
ond xorRERR vt PRl | Sacrtes (9P, gt et AR s AL e
enhancededtfioeed MAR eREheflidr Aeballdalide e enlieh e@ MAOS BRURRIA the aubteadtlied) .

In step 365, the remnai nicgpg_jcsegrrent or bits are stored - in the segnentation

buf fer. Pib®AgHedIis ombbtnctesk frogr the famaisng, tgragtest Pagloatdonnd RRmssinof bits
added tosb e 0pancsd @ﬁgn&mBEﬁufﬁmiafaﬁea &%(%9% é%h%n{kfe%}“ﬁ%ﬁf?&étsﬁﬂ-

headers, are subttacted fromthe Renai ning anted Payl oad and Remal ni ng
Avai | abl seghzppitoabili-n b8t elf, 37 Stepl 3L&stieps d8@rmirned tRatrdharants Rv andralspacdayl oad

i d : i f i Syavai l.ab i the .l ogi h |s.in th
curront. rileie i 0 erfRieted FBe R Rl o Relhfnipp A fllanfCBRRRAT = " 1"
Avai | abl gerBaien eodedurB00ainkds UOEkbrufisel Bebcbdu@B08 returdk kb step 305 taddpeat N t he

| ogi cal channels, then procedure 300 returns to step 305. -12-
the procedure for the next logical channel.

[0038] If, as determined in step 315, the number bits in the segment + hl + h2 is

less than MIN(Remaining Available Payload, Remaining Granted Payload), then in
step 330 the segment and corresponding enhanced MAC-e/es header is added to the
enhanced MAC-e PDU and the number of bits added is subtracted from the Remaining
Granted Payload and Remaining Available Payload. The number of bits added is the
number of bits in the segment + hl1+h2. In step 335, if there is still space in the
enhanced MAC-e PDU, then MIN(Remaining Available Payload, Remaining Granted
Payload) bits are requested from the RLC logical channel. Additionally, bits may be
requested from the RLC logical channel when the Remaining Granted Payload is
greater than 0 and there is still space in the enhanced MAC-e PDU.
-10-



[ 0044] Figure 4 shows a flow di agram of a procedure 400 for filling a MACe
PDU with data fromlogical channels as part of E-TFC selection in
accordance with anot her enbodi nent. According to procedure 400, the MAC
entity perforns nmultiple requests to the RLC entity. The MAC entity asks
for an RLC PDU size based on the selected ETFC. If, after receiving the
requested RLC PDU, there is still space available in the enhanced MAC e
PDU, the MAC entity may request additional RLC PDUs until the nunber of

bits all@ogdl to beptianBfitht edhded MAC-/Rdicadtr BA7DE BlkenSntraehad inr
exceeded. The Remai ni nggAval | abl e Payl oad and Renail ni ng G ant ed Payl oad

have t hethegaguestto thaRbG eatitypuhy L entaty. AMere spspificaly, the BLEg0tHE| e h
refers t - Lt r i [ i hg a
frot RURep b b R crtlanbBPRRICBhieRaf b e Rcifor HLT LT

addi t i onWhenumbedating thadee dfi the RBEGUPDYd thdre ¢neateddithe LBliissbiaetstthRL C PDUs

or segnent,s th . _bel ongi n o.the i,cal ,channel . The_.varjable B
Vet or o T ettt e PEnoRCt ey ok Aest REG KIS ity e RsgrR s ShRkR ©

[ 0045] _Rezi@ﬁraiblr']@gnﬁxﬁb&i @bi$ _I}'Iéquésiﬂedit@neﬁﬁﬁvefyotheaRLg_@hﬁiai nmlyaﬂaﬁﬂalkalimw_eld L Io
transmt 1nt current a_naxi mn er. o | en aval | abl e
for the M@%@i&&ﬂ%ﬁ&%ﬁé Myser e Vﬁﬁgrﬁﬂlidﬁ for t“ﬁ%ﬁ?ﬁ% H y%}ai | abl e
Payl oad, ;ReReinhhRed VRN 8RRV TRAL initfhily TR ROOShtRY QUBtrakiien REBRI tHend

Avai | abl e Payl oad may take i'nto account f he quanti zation | oss. [0046]In
step 410requpsteflausdgrefivits,iand ther santinienthe arsativn ef RI:C FDIdy mihare toldse
transmt .t he % AC- [ (| Lty ,ts as
possi bl eéa?{(rg%%ﬂ{ahagcé%gcnlg gtl on @ﬁf&a%ﬁﬁ%gﬁgg%isk%grt%m (gr%n e Srfgéfder; if
t he segnawird iftHesandancdédiMA (Berftity hadersepimen segrdelfrorh $hatdggiealichdnhel aadd it to

Seqment o FoeptAeeH MAG Sihepdin BTt HE i) cRaTae) TRediePy B P | n

t he enhamgedcdWiGe Sit RPPramehHd ehatiRaemnhahed MAGARAEY takekhBtEARGAREThIMAC
PDU i-ncl uding header size hl are subtracted fromB." [0047] In step 420, it

i s det erenheaged MALes hgpdenraiortthgaawesting data froppe logiwdchandtdln 0, then in
step 428pnkini S de ) 5. i av.ail J - d MAC- e
o0 11 PRAOL o AL PaR Atoinih it heorta ORGP 0B AR el b M RIAAE

returns the ssgapntdomndfirs thapmadten 340 a numbarex bitk @giiglaio M (Remhginifg any,
that is all to trgnsmit. in the current, TTI. If there i re space
-t he: tRteRe Rk RBRRin dvat Akl Tt AL insyesisdron 6B BEABEeRL
greater éHﬁ%eQ,O%ﬁi&Ehﬁ%) pﬁib?’éb “44Redindldta Pldh 'tmuggaewchaﬂnély £Ho dnhan&dC

entity of size ( its if data was included fromthe segnentatjon

buffer (MdGeaptuuey, suhtrast the 2ahepeed MACes header fiam Remainieg (qaated om t he
R 2C ent ] FOAERN Bemlgin TP} hep PP IS ophbn, BT ELARAN bad \r
PDU, t hew tpkeitmdaceuhdthe athanted MAGedpad@paaxhibriesch BbEAIIU if aratiehe Ihext
ogi cal ﬁa%ae%%lnbeci Mghtﬁyhggesin%t %L{ug'\é\?tdtﬂe%nﬁlgggemd—gs }tlgaede% lf')%.lr't?t tenTTI .

the RLC may take this into account when generating RLC PDUs.

[0041] Following each of steps 335 and 340, it is determined in step 350 if RLC

PDUs were provided from the requested RLC logical channel. If no RLC PDUs were

provided from the requested logical channel, then procedure 300 returns to step 305 to

be repeated for the next logical channel. If bits were provided from the RLC logical

channel, then in step 355, it is determined if the sum of the size of the RLC PDU(s)

delivered plus a MAC-é header part is greater than the requested number of bits. For

-11-



[0049]If the RLC entity did deliver an RLC PUG then in step 435 it is
deternmined if the size of the delivered RLC PDU is | ess than the requested
RLC PDU size, in ternms of nunber of bits. If the delivered RLC PDU size is
greater than the requested RLC PDU size, then in step 450, the enhanced
MAC-e PDU is filled with as many bits as possible fromthe delivered RLC
PDU whil e | eaving roomfor the header; if the delivered RLC PDU had to be
segnented to fit into the enhanced MAC-e PUG then the remaining bits are

stored i Bxdfilesif NROLCRDUE wrd déliversel) RER6S Mk Ig¥eatBF EHROM RuADE 1 ahUhNs to
step 405 and_ is repeated for the next |ogical channel, if any, that is
al | oned the ahanesd ﬁAﬁrﬁ hegdeg paytdn be ydded goquaboN Himaspenyabenedbidg b endpDy si ze

vRc o ol S 1 EARHERREY, Bt Frr OB R SR A BE BTG

header, MA¥(Remabiize GointetiPaRloadPRemaindng daddablarRaytaalo).r &thechimlom d8.
Subsequent,l cedur eturns to,step 420 in Qqr to attenpt to fill
Che r amartitseLhEE B et e & BRenSy abelar Fopired M A Berer B agr am
of a prodedabets3@ss tHanf the hufthed oM‘égu@stE’(UﬁtM\ﬁ thén daétep BrOEhd Bigs ol thBannel s
as part 8‘;} E- TFC (s)tel ection in accordance W th another enmbodi nent. According

to proce8elierehBLCHUp\aresdded o Cﬁ)lh‘k@&’aém%‘ﬂ M eeddddaptopymberrafbitent i ty
{o_cr eat gu0ilgo MINTRES PR CRin 2435157 RemEEnRUCaBkRPAESS, | NpuLs, and

based on the anount of avai a and the maxi mum andunt of data to be

14-  tr a4k t ed, Hbmdumpbariof dpibus ed bits fiwm He BEEatus thecontancet MAGe PDU
- needs t OhgﬁeF‘ ﬁtﬁ{a‘.tsg ?]I[gg% rgzﬁan f:lbeenu%ge SO?%&US%%E&;%@%@F%JP%&&?W é (ZS}) mOI’% nd if

space is'S al’so sends sted 'size. \Wen
choosi ngcdnngetaRiE PDifs &2k Gd&d o theedleameedMA®e PIEJ srctialingth thidce@lestedent i ty,

the RLC entit n send at one, addi ti onal PDU, i.ch. exceeds .t he
i i Sombet ot Bt A5 &, 1% L E U P S SeaOuan aRgriddbiiiG the SERGRE & i n
step 505MAME BDIOGLERingh8NNBE RAAWeE healldRESAAd grindelessatel €MorkT!, @
maxi mum nunber of bits B currentli/'paval | abl e for the l.ogical channel are

det er mi nirecHicaBy.ginegr morgropnpehaRhCRP Wy ar adsied spely thatdhe Ramef theBLEr ant ed
Payl oad I ~ L .0l i R einto
noount | TRes FEN R AR Afe G RENR NP RLAYIRUANRs Eh OREn iRl &

buf f er creguasted bitist Theremagdngevdilabbe fymce imtenistdf bits farhhe sbpmerteddasted
MAC- e PDL; i il | W fh.as ny bits as possible fr t he segnentation
burt o R et P e HeSma i of Hetu A RprS o eRh g an
B-hl', t hgRarite@ PaoAEN! (size FERDERIPUs hada@leh the dnhahb&l BINE@BGERR MACRECPDU and
the remaining bits are stored in thedaggmsntatlon buffer. In step 515, the

cor r espoREUhifded ade for she segmensdo ppa anA Z3cBamepang Avpilabledayeadrunber

f bit t PRUia % e D G e
ubt  act ST ony e, PO AR e et P AT W IERET0 el b8, .,
than 0. #he sBgingntiotbegrddad)e Intsbar8a5, thdvemsiningtsegmbaBori hits sredbired in thed i f

there is 3 a%avai)l@bl e in the enhanced MAC-e PDU. If there is space in
t he enhalf - ; then procedure 500 returns to step 505 and is

repeat ed[00d8] t he FeNéwing@iaclabf 185 BBH and I702the totdldfunitser of bidyedlletl@o tHeaNs M t
inthe current Tr', If there_is no nore space in the enhanced MAC-e PDU,
t hen t heerg}a@@%@ YaCedPUnwich includes bits from associated headers, are subtracted
from the Remaining Granted Payload and Remaining Available Payload in step 375.
In step 380, the Remaining Available Payload is used up, or if no more data is
available in the logical channels in the current TTI, then procedure 300 ends for that
TTI. If the Remaining Available Payload is not all used up and if data is still available
in the logical channels, then procedure 300 returns to step 305.
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[ 005511f Bis greater than O, then in step 525 an RLC PDU i s requested from
the RLC entity of size (B - h2) bits if data was included fromthe
segnentation buffer (in step 510), or of size (B - hl) if data was not

i ncluded fromthe segnentation buffer (in step 510); if (B - h2) or (B -
hl) is larger than the maxi nrum all owed RLC PDU size, PDUs of the maxinmum
RLC PDU size are requested and the RLC entity is provided with either a
nunber -of PDUs equal to (B - h2 or hi) / (maxi num RLC PDU si ze), or -15-

the PDU fi02¢] and Figuraldshore aflotvhaagrain dfiatprodedubed00rfantlingtaddACldDEBNhanced
MAC entity r’(r1151¥T onsj der. the header size or the RLC may take the header size

into acclibt 056Peical dangelsag partof EsTHEselegtior i %qcomémwéheamo ey
del i ver egmpiifleft. Pmoralhg%bsm&&&qbbt%eMC@ghmdﬁéﬂfM%s amtlfih.gr{cg}él t hen

procedure 500 returns to st I's repeat ed for the next cal
channel , tathe 3\ entitan T&l@l\éAC@mw askstfmamsRLC HE\Utshze besed @nthemlecte[di@m] | f

t he RLC i t det m ned
if the s?igg (%? a?tlﬁg gcge}l‘%lxgrl’t}é%rﬂ_uésqﬁf‘)%l‘g Pm?’lrlgglé% gl?ll Stp%e 3?/%11 %fne pace in
t he enhaadechcAMBIACRRDU| thet MAWaltityenegrdduesttilditibzs REC g?r]:am antil than t he
availablesace'nt e ed MAC-e P i.n step 55Q, th C-e PDU
Cs il cOUReeh b %\M@E b thaspi eé%oﬁthafﬁggia%‘w RAsg), tareadhisd 9 | ¢

| eavi ng &ReEAJIOITRORAGAIRE AvlaflalSl@Q’d}ﬁia‘d%ﬁf(ﬁﬂﬁﬁhfin?@@rbﬁ%dtl% &a@ﬁw nt ed
to fit into the MAGC-e PDU, then the remainin its are stored in the

segment a@heﬂﬂ%fiﬁ@mm&%ﬁsm&?ﬂl gbovpyr dddifijena qB@G}W seriphle kb refeeptads and s
repeat edacicﬁfmﬁ&l%ﬁ}ﬁﬁé r ¢fIILES! bi%qzae@lﬁﬁjed £5d in@f@ﬁmé Rahsd RLEIPIOYRY s&é’m&ﬁﬁans mt

in the current
. thereof, and the variable h2 refers to the additional number of header bits required for

including subsequent RLC PDUs or segments thereof belonging to the same logical
channel. The variable B refers to the number of bits currently available for a logical
channel.
[0045] Referring to Figure 4, in step 405, for a logical channel allowed to
transmit in the current TTI, a maximum number of bits B currently available for the
logical channel are determined according to MIN(Remaining Available Payload,
Remaining Granted Payload). As mentioned above, the Remaining Available Payload
' may take into account the quantization loss.
[0046] In stepv410, if the segmentation buffer contains bits or a segment to be
transmitted, then the enhanced MAC-e PDU is filled with as many bits as possible
from the segmentation buffer while leaving room for the header; if the segment is
larger than B-h1, then the segment is segmented to add it to the enhanced MAC-e PDU
and the remaining bits are stored in the segmentation buffer. In step 415, the
corresponding header is inserted in the enhanced MAC-e PDU and the number of bits
added to the enhanced MAC-e PDU including header size hl are subtracted from B.
[0047] In step 420, it is determined if B is greater than 0. If B is not greater
than-0, then in step 428 it is determined if there is space available in the enhanced
MAC-e PDU. If there is space in the enhanced MAC-e PDU, then procedure 400
-13-



[0058] If the delivered RLC PDU size is |l ess than the avail able space in the
enhanced MAC-e PDU, then in step 540 the MAC-e PDU is filled with the
delivered RLC PDU and the correspondi ng header, and the size of the RLC PDU
and header are subtracted from B. Subsequently, procedure 500 eturns to
step 510 in order to fill the remaining space in the MAC-e PDU. i00591The
RLC entity may al so put a |l ower bound to the RLC PDIT size it can create,
for exanple a mnimum RLC size. The m ni mum RLC PDU si ze can be configured
by hi gherethensdp stepof05 dndiiameppated for dlie wexi ddgien] oharmed af eny,dhetlis\adlowed f or

optimal fransm.ssign. For , 1.f the nunber of bits r t gd by the‘
VA ont i FFUGIE ik st AT BesBenaingd Bror S bhen it b npe HALRS BB

r et rans_rrﬂ;ehe;ﬁelgk&e&ﬁ)kd(@ooeﬂ@_ I ess t_han t he m ni nrum RLC PDU size, then the
RLC entlt(% o_one or a conbination of the follow ng: it may not send

nay d : ( .
any dat alf94&h t o {iH2isgmententhan, themin stepdigh an BECLRU L aregaested Gopribewi th a
size equ t . r O T E i : MAC
nt i ty il Ry oPSEALE L o ils & WA Rlyied rbh fp SR atoh BRI 0, Tt
t he WIRWtepy 10k oc ofidizaylly il )t if dder waendthiacluided from the Ge@behisitioa Muffen{ia
m ni mum gl | S nt si,ze, .if .sucC hze.d s defined. e, the
i mum BeR D 168 3807 ke dRGrineg EHGTRECRR i AR OEE Sa SRR
Al ter n?_t thedusdlc ehtiey Hi(nixd’ElHBRU li%%?%ﬂi’w(BPDEI, it 2} lb@cédtfﬁ‘b aou'ggzt;\tlﬁhs €o gﬂ@ptms_s ]
preconfigured in t . : ternatively, t may determ ne the
maxi mum Spoﬁ%tﬁggor %h&ﬂﬁ%g@%«é} itk AsRIIeTRto STTYEIN RSt o t he
WRU usi agréd PIr. L3 (RRC) signaling. For exanple, the UTRAN may configure
the WIRU to use a m ninum RLC PDU size and a maxi nrum RLC PDU si ze using the

RRC i nf ol0849] on eMetemBLC pptitRdE! ideliver aghBLG| BRE, ithgn on step 4fxitnism RLC
O e SRR O S0P D ALV O PR
My occusizejinretmans pamber bibite| [fothefdetjueretliRIIC BDW stresp gréatehthumethe
recont | aur ot of r OBRR ACC UL 18 20 Uh DSt SRR YAB Y P L BRBRL G ©

many bits as possible from the delivered RLC PDU while leaving room for the header;

if the delivered RLC PDU had to be segmented to fit into the enhanced MAC-e PDU,

then.\ the remaining bits are stored in the segmentation buffer. Subsequently,

procedure 400 returns to step 405 and is repeated for the next logical channel, if any,

that is allowed to transmit in the current TTL.

[0050] If tlvle, delivered RLC PDU size is less than the requested RLC PDU size,

then in step 440 the enhanced MAC-e PDU is filled with the delivered RLC PDU and

the corresponding header, and the size of the RLC PDU and header are subtracted

from B. Subsequently, procedure 400 returns to step 420 in order to attempt to fill the

remaining space in the MAC-e PDU. |

[0051] Figure 5 shows a flow diagram of a procedure 500 for filling a MAC-e PDU

with data from logical channels as part of E-TFC selection in accordance with another

embodiment. According to procedure 500, the MAC entity makes a single request to

the RLC entity to create one or more PDUs of a set size. The RLC takes these inputs,

and based on the amount of available data and the maximum amount of data to be

-14-



a guaranteed bit rate (GBR) for non-schedul ed data flows with

vari abl e-1 ength headers. Non-schedul ed data flows are data flows with a
configured Guaranteed Bit Rate. Wth the introduction of Layer 2
enhancenments in the uplink (UL), the enhanced MAC-e/es overhead becane
dependent on the RLC PDU size and on the nunber of RLC PDUs in the enhanced
"MAC-es PDU. When the network configures the grant for a nonschedul ed data
flows, it configures it so that the power used to transmt this data is
enough t grahaiieed, kedEN RO PO of thgrbf@sktd §ige. pIium RMLIAPDEUndAEta e S

header bits. The &r oposed net hod (f;uar ant ees_t hat %{2% ri ght anoun f data
can be t?e&??éwmte thpmqﬁepﬁéﬂ&fﬁ a@a%fa GFRRS), angif seaceds gtill avayiablet hat

t he head %é{f‘dsq\? éqsﬁﬁs Qop éq[a%s aspheﬁ' RRARGEEL A R Ber SR CAS

descri be ove ers to t e ad |t| on nunber of header bits required
for incl BBUsgo he fsemsito tRe enkDiged Mé@@ﬁh;rﬁntlthﬂheéfLC emfdtyn@nrsendrag atmosthe

additional n bi t qU| red fo RLC PDUs
o g R R B eededs EREHakiBu vl BBl RN R0 PP
nunber 0[0052{,8 cuRémﬂ?ngvtal F@hi‘eﬁﬁ@ﬂ% %e;? ﬁgﬁﬁﬁdr whiog‘laﬁl char{rﬁ!)@ﬂ]ow?douﬁder to
guarantee a bjt rate for non-.schedu t, ows, ..an n e
fol | ow nHaB?%éﬁﬁﬁ%gumtﬁfﬁﬁﬂ’“’%%ﬁé rPﬁb g%érﬂ“r”f&f‘ﬂg r"i‘y’aﬂﬁﬁﬁﬁ%r tthe

procedur Rgich @heA 0L a@sxnain\éa RecbRNSE Y WINERSHh AR gvhhsm@op dﬁsmdul ed
flow by t8K| ng into account the worst case scenario, for enhanced MAG- e/ es

header sBamemum Gzamtegd PagloddhAdmentiones dheye.dhe Remaining Ay apphiedRayiedc PDU

- si ze, the RLC entity does not create RLC
PDUs srra g)%gl?%ﬁ) n%oPg&gnpmen%rﬁ%ggamw?ﬁshough MAC entity is allowed to

segnent [0068ke RLCIiEldp.51Dhifsthe seginbninbhies kaffen cottaimsE tovea kegreritoo kehe

radi o nefwork, co ol l.er ((RNC the, RNC t o deferm ne
e non- GERBHIHEH e Hie oot MAPE PHP il PR a8 menrom ansble
bits/ TTI ﬁoﬁlhﬁle%%—%hkatmb@ﬁ'&oﬁﬁﬂg 16avie8 18661h ekt ROh GHdRn] 1fQBe(s hePist (Wi n
RLC PDU si ze) hl) bits, accounting for the pOSSI bi I| Ej <PDU

segnent atargey.thpp éh@@?h%qewnb@éawenteﬂma%#%ﬂw
conser Va&ﬁ%%h&l &éx%ﬁﬂ Ciﬁt?s%}eb%g €he %H%mngﬂqﬁf}nt il al’ﬁrs%t%ﬂrct}f’ew

size. In the case fe'the R are an the average, the
non- schecirtagofidioghbeadertiakesesierdn tie ¢timnsedbil-e ®OU end $shepowmber qf kit ur e

that th d t , th
notwor K EFCBHRR GE R ARG s PRU el BdeE Hire 1 GPanPERsRIIRES be done
by gi vi nposhe WIRLh atepabEp it isedetadnigedifBds paddtantanvel I£B if abt graitpd e a
+/- value, the WIRU is allowed to usdl) ﬁ%e064] Fi gure, 6%% T}Wlw di agram
of a si ntan9.dhen instam s ¥ detsrmingd if thergis spacernvadlabiedndthesobapeed dat a
from I oghged. C#mneifsthg& f&aéﬁaﬁefm BEnd feith 8 GERCMAUe IPDBC SR B Bd el k%mnot her

enbodi ment. I'n step 60 ere 1s a segnent in the segnentation buffer,
t he seg nEsttrnsstoatieioED & and s eeprated e dho/extd ogion), clmneelelftam@ ’d@@nﬁaﬁ]ﬂom be

re- segrretedtofl |ntot e te ein

e ennafgtnsonie i s it B AerditRo e ShRIR RS STud B SIAC BT { P
i's requetieacthkpesdcdaee Rh(feledﬁ.l ty. In step 615, the recei ved RLC PDU(s) is
added to_the MAC-e¢ PDU to fill the avallablg 5 E%the MAC-e. P and a
final RLEOPBU nay IHfé issrgatentaap O sthar Byeep rA 6?13&1 ?@ isrequestadrapE: pDU.

Addi ti ongl \Went ngcgnéf Ofze(BE h%?]ﬁi% if c{hté WhasQhcltied BoRf 8lWesthetestsdd het,abpve may

be used in conbination wt rocedure 600 to create an enhanced MAC-e PDU.
-18- [ 09855TAk opphiea® hsbd deta Wﬂg ueeincBued fepnathe aeﬁ@epﬁ@fe@dbmféem of

Figure 4 I p %QV F| gure
6 as par %t 8?585)1‘%@6 g%ﬁ%nﬂ%a‘ gé‘? lgggrfée %Hﬁlﬁleﬁ%%%géﬁsel ection enti ty
212 of FPQ)IU‘seofzhe M}aﬁdiﬁuﬁeEEE}nE’BU sife afe fegGedBand the K1 emtty 1lsyprbxhded
segnentation entity 2 egnment s e stogred jin t tion
buffor 2YEN GipEasEn fefroafﬁ’q? S PaahtRAe é‘xzbm@zuaa% &ﬁr‘? Pk %hade by
enhanced MAC-e/es entity 210. [0066] Alitshough features and el errents are
descri bed above in particular




conbi nations, each feature or el enment can be used al one w thout the other
features and el enents or in various conbinations with or w thout other
features and el enents. The nethods or flow charts provided herein nay be

i npl emented in a conputer program software, or firmvare 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 (ROM, a random access nenory (RAM, a register,

cache MefRIBDUSHE HRNIGLGWeARIDEr dEVitE BSbe fragnRitked. NERE anlsartd asACNt er nal
hard di sks_and renovabl e di sks, magnet o-optical nedia, and optical nedia

such as epitonsrossidenthe hiager sire geibe RLG magitakathepypdsr Slf@%? peserphp| e
processofggsencl udg, A 5‘9@%&5@%@%%&1&3? BE et Qﬁéh@&%ﬁ AN RCE A, 142

speci al purpose proceSsor’, a conventional processor, digi'tal signal
pr ocessothe(RIgPentisy gidundldetiyendn RLEBPUo tesspossdura éOG retmone to step 505

t t.h S t r,Ql |
T or ocor 70 BiFPER AT e SRR BGL AT P At A AP etl e SRR e ol g
Pr ogr ammabkent@le Arrays (FPGAs) circuits, any other type of integrated

ircuit (1C d/ t at h 0068] E [0069] 1 . A method
L Y o gl b b om0 5oL 56 Uk it

(PDU) asqfafhinafl lm%%qmé AORRREd Rt@rmﬁ(sf)‘ ?@f@gyﬁwn%e(aﬁamﬁﬁk sasé@ﬁt I on

[0070] 2. The nethod of enbodi nment further conprising determning if

segnment atheoenhmlfceférMASrﬂ ?DE Hif ttbeoiehaemégﬁﬁﬁtl’ & Bizetisgreptart dyn {@071] 3.
The met hgxgalf?ifbl éBja%g nq%ﬂé e%hLHJetdrﬁAd: S % ﬁshgg in s]c;e gﬁ),scﬁg AL P% 1319'

filled with as many bits as possible from the delivered RLC PDU while leaving room
for the header; if the delivered RLC PDU had to be segmented to fit into the MAC-e
PDU, then the remaining bits are stored in the segmentation buffer. Subsequently,
procedure 500 returns to step 505 and is repeated for the next logical channel, if any,
that is allowed to transmit in the current TTL
[0058] If the delivered RLC PDU size is less fhan the available space in the
enhanced MAC-e PDU, then in step 540 the MAC-e PDU is filled with the delivered
RLC PDU and the corresponding header, and the size of the RLC PDU and header are
subtracted from B. Subsequently, procédure 500 eturns to step 510 in order to fill the
remaining space in the MAC-e PDU. »
[0059] The RLC entity may also put a loWer bound to the RLC PDU size it can
create, for example a minimum RLC size. The minimum RLC PDU size can be
configured by higher layers, or it can be a static value or a calculated value ‘for optimal
transmission. For example, if the number of bits requested by the MAC entity (or the
number of requested bits - number of bits of retransmitted RLC PDU(s)) is less than
the minimum RLC PDU size, then the RLC entity may do one or a combination of the
following: it may not send any data down to the MAC entity, and it may create a larger
RLC PDU with a size equal to or greater than a minimum RLC PDU size, such that
the MAC entity will have to deal with a larger PDU.
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buffer contains a segnent to be transmtted, then, if the nunber bits in
the segnent with a correspondi ng header is Il ess than a m ninum of a
remai ni ng avail abl e payl oad and a remai ni ng granted payl oad, then addi ng
the segnment with the correspondi ng header to the enhanced MAC-e PDU.
[0072] 4. The nethod of enbodinent 3 further conprising subtracting a total
nunber of bits added to the enhanced MAC-e PDU fromthe remaining granted
payl oad and the rennining avail abl e payl oad. [0073]5. The nethod of

enbodi mebed f ur t hesnCanhydigent) the WIHIE g baiconfiphred torietive iy mitichuand

remai ni ng_avai_l abl e payl gad are_greater than zero,, request,ng,.a er of
bits eqL}%‘CPPIéSW from Arerineyre allawed MAGgsegrant sigedfy %%Saﬁ%“%@n&g?rai ni ng
grant ed RawlR&9né L @PDiNK ki olel &R 74] 6.
The net he(g)% 5’2 in gdr}\ghg‘%@qgﬁ(gl)pr ecé%@%g %g %bn(g)lgi %n({fs g%‘uﬁl?i%lﬁer co@répergfie?gg, i f
t he numisze. biAlternativély, Segminimwint RLE EDU sigponay iy hebatée vhlnegihagtier t han

a m ni num of repai Qi i | abl e payl oad and a renai ni ng granted payl oad,
t hen sedﬁ?ﬁ?ﬁﬁﬁr?ﬂglggﬁﬁgﬁﬁfto produce a sub-segnment with a nunber of bits
qual ht ooes1i ni rruPﬂt@f'netth?ly,QHflUmRPg\Im@ideaéﬂrﬁnpahé nadithessRbC REdsizesi ze
and the repuaining, granted payl o a. header  sj.z 75] 7. The t hod
of enbocHHEFAIEY isfis @am'ﬂ@?ﬂgé T ﬁ&%ﬂ#ﬂ%%{heg\é@}[@gﬁfmgﬁg&? PRLS

corr espQRHN%ibrAUSS. Fort Hengnbafe UK enEPonfi@tHé0ite. WIIRU Rt fied 5 of

enbodi ment 7 further conprising subtracting a total nunber of bits added to
t he enhaninithumBLE PBU siroand aanadwanhRhE R Hrizedisieg theadRariaformatioB nai ni ng

:\égieljas l)eﬁe@@c{% ﬁ?)z gR %n '\’R%?si él%&m%aﬁﬁnﬂltﬁéw siz@qla'ﬂgjeemgszt S
pondi ng e“header part. _

occur upon radio bearer configuration or radio bearer reconfiguration. Further, the
signaling of the maximum RLC PDU size value may occur upon transport channel
configuration or transport channel reconfiguration.

[0062] According to another embodiment, a technique is provided for maintaining
a guaranteed bit rate (GBR) for non-scheduled data flows with variable-length headers.
an-scheduled data flows are data flows with a configured Guaranteed Bit Rate. With
the introduction of Layer 2 enhancements in the uplink (UL), the enhanced MAC-e/es
overhead became dependent on the RLC PDU size and on the number of RLC PDUs in
the enhanced MAC-es PDU. When the network configures the grant for a non-
scheduled data flows, it configures it so that the power used to transmit this data is
enough to transmit the amount of required bits plus enhanced MAC-e/es header bits.
The proposed method guarantees that the right amount of data can be transmitted
within the configured grant, taking into account that therheader fields vary based on
the number of enhanced MAC-es SDUs. As described above, h1 refers to the additional
number of header bits required for including a first RLC PDU or segment thereof, and
h2 refers to the additional number of header bits required for including subsequent

RLC PDUs or segments thereof belonging to the same logical channel. B refersto the

number of bits current available for a logiéal channel.

-17-



[0077]9. The nethod as in any of enbodi nents 6-8 wherein the correspondi ng
header includes an enhanced MAC-es header and an enhanced MAC-e header.
[0078] 10. The nethod as in any of enbodinents 3-9 further conprising
subtracting a correspondi ng enhanced MAC-es header part fromthe renaining
avai |l abl e payl oad and renai ning granted payl oad. [0079] 11. The nethod as in
any of the precedi ng enbodi nents further -20- conprising, if the
segnent ati on buffer does not contain a segnent to be transmtted,
requestifogea nuniBrorér thigharafb@h bit@atk fof theMem soheduled devaiowsngnpved | abl e
payl oad and a_remai ni ng. granted payl.oad fromthe RLC | ogical channel.

[ 0080] 121 thfollgwingprogeduras Brivkeritsedalone oy copgiipptian-nip PR BTGP HYean at

| east o - Lhe ' I srequestin
of 2 nunBereayR el sV} BRLec D R sfhIRERENNE Hvtaldhie IoRR G of
enbodi merctoul? themonslr case spaniasiorfgr deharaeil NAG-e/dscheader space. This may be

done by signaling or assuming a minimum RLC PDU size, for example, 300 bits, such
that the RLC entity does not create RLC PDUs smaller than the minimum size,
although MAC entity is allowed to segment those RLC PDUs. This establishes a

worst-case overhead for the radio network controller (RNC), which is then used by the
RNC to determine the non-scheduled grant. For example, if the intended GBR equals
X bits/TTI, the network may allocate a non-scheduled grant of (X + h2 + ((X/min RLC
PDU size) — 1)*(h1) bits, accounting for the possibility of segmentation. In an alternate
procedure, the network may give a conservative grant as described above, but based on
an average RLC PDU size. In the case where the RLC PDUs are smaller than the
average, the non-scheduled flow can take some of the scheduled flow's power to ensure
that the required number of bits is transmitted. In another procedure, the network can
configure a more flexible non-scheduled grant. This may be done by giving the WIRU
an absolute value and a variance value, for example a +/- value, the WIRU is allowed
to use).

[0064] Figure 6 shows a flow diagram of a simplified procedure 600 for filling an
enhanced MAC-e PDU with data from logical channels as part of E-TFC selection in
accordance with another embodiment. In step 605, if there is a segment in the
segmentation buffer, the segment is added to the enhanced MAC-e PDU, where the
segment may be re-segmented to fit into the MAC-e PDU. In step 610, if there is space
in the enhanced MAC-e PDU, a maximum number of bits allowed to be transmitted is
requested from ﬁhe RLC entity. In step 615, the received RLC PDU(s) is added to the
MAC-e PDU to fill the available space in the MAC-e PDU, and a final RLC PDU may
be segmented if needed in order to fit in the MAC-e PDU. Additionally, any of the
steps in any of the procedures described above may be used in combination with
procedure 600 to create an enhanced MAC-e PDU.
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total size of the at |east one RLC PDU with correspondi ng header parts
relative to the requested nunber of bits. [0082] 14. The net hod of

enmbodi ment 13 further conprising, if the total size of the at |east one RLC
PDU with correspondi ng header parts is |l ess than the requested nunber of
bits, filling the enhanced MAC-e PDU with the at |est one RLC PDU,

[ 0083] 15. The nethod of enbodi nent 14 further conprising subtracting a
total nunber of bits added to the enhanced MAC-e PDU fromthe remaining
grant ed [p@g8load dhitk proeedra@00iof Figiires imlalnd 3 yhoprbeeddrer4diorof Fhguredt, al

Cor  os paAPHS USRI PAVELts | BuaT the Prprvsiise SAD G ELENFR Gy Pt OBREDRR mont s

11-15 f yplelBbn %959%4; Spbﬁgnhéd bhankatalFc heﬂ@ct% thetyas14 6&@1@}@@2 Rkfer&DU Wit h

a correspondi ng headér is greater than the requested nunber of bits, then
addi ng cagmentayvne! B AI1aUs isnecformed Wﬂbﬁﬁ%ﬁmﬁﬂéa@mel‘élwﬂéé@tld@@ﬂl_t@ PDU to

E:g(rarp(ralng i n%ﬁg‘ae%ér?e%n i E@gse%gﬁ%ﬁibﬁ%@? rTEP;:nﬁa%i‘)e%ES EB tf {%thwg PDU to
gener at er&Iglibnti@gneret madebypenlerred MgCgeé@mmtty 2[10086118. The net hod of
ey ST N LRI AR IR
t he combinations, each feature or element can be used alone without the other features
and elements or in various combinations with or without other features and elements.
The methods or flow charts proVided herein may be implemented in a computer
program, software, or firmware incorporated in a computer-readable storage medium
for execution by a general purpose computer or a processor. Examples of computer-
readable storage mediums include a read dnly memory (ROM), a random access
memory (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).
[0067] 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.
[0068] Embodiments |
[0069] 1. A method for creating an enhanced medium access control (MAC-e)
-packet data unit (PDU) as part of enhanced transport format combination (E-TFC)
selection. _ '
[0070] 2. The method of embodiment 1 further comprising determining if a
segméntation buffer contains bits or a segment to be transmitted.
[0071] 3. The method of embodiment 2 further comprising, if the segmentation
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remai ni ng segnent in the segnmentation buffer. [0088]20. The nethod of

enbodi nent 19 further conprising subtracting a -21- total nunber of bits
added to the enhanced MAC-e PDU fromthe remaini ng granted payl oad and t he
remai ni ng avail abl e payl oad, wherein the total nunber of bits added incl ude
a nunber of bits for the RLC PDU and correspondi ng header parts. [0089] 21.
The nmethod as in any of enbodi nents 16-20 wherein the sub-segnent has a
nunber of bits equal to a renmi ning space available in the enhanced MAC-e

PDU for t haffekbort@Bis@egmbattale trdXd@0ed Zhed NetHEI I35t iR tREWeghient
enbodi nents 12-21 wherein the at |east one RU) PDU is one of a MAC-c PDU

and a MACYitlppsortesponding hepfer ifclepnh thaps ajminimyny pf 15 serppiniegiprgilable

enbodi men rein,t ' el .S, &k dH ta N a
current t PARUAR Sl o' Mendthing PRER phYRRRZ S aing R dplchBREMh b
restricti ensrespontliveg beadeend thewwnHap0OPMAC-e FIHJ.met hod as in any of the

o et 0 (IR TN, MEFRSL AR ST D0 B BRRE R B
interval @bkberafdbiisSadtRacd the eahanedd MARe HDU dvh lthd rem@imng gragefiedul ed
grants, non. schedul ed grante, a gl muy ayai labl e pover and a Sel ect ed
[0073] 5. The method of embodiment 1 further comprising, if the remaining
granted payload and remaining available payload are greater than zero, requesting
a number of bits equal to a minimum of the remaining available payload and a
remaining granted payload from a radio link control (RLC) logical channel.
[0074] 6. The method as in any of the preceding embodiments further
comprising, if the number bits in the segment with a corresponding header is greater
than a minimum of a remaining available payload and a remaining grahted payload,
then segmenting the segment to produce a sub-segment with a number of bits equal
to a minimum of the remaining available payload less a header size and the
remaining granted payload less a header size.
[0075] 7. The method of embodiment 6 further comprising adding the sub-
segment with the corresponding header to the enhanced MAC-e PDU.
[0076] 8. The method of embodiment 7 further comprising subtracting a total
number of bits added to the enhanced MAC-¢ PDU from the remaining granted.
payload and the remaining available payload, wherein the total number of bits
added include bits added for a corresponding MAC-e header part.
[0077] 9. The method as in any of embodiments 6-8 wherein the corresponding
header includes an enhanced MAC-es header and an enhanced MAC-e header.
[0078] 10. The method as in any of embodiments 3-9 further comprising
subtracting a corresponding enhanced MAC-es header part from the remaining
available payload and remaining granted payload.
[0079] 11. The method as in any of the preceding embodiments further
-20-



[ 0093] 25. The nethod as in any of the precedi ng enbodi nents wherein the
remai ni ng granted payload is a maxi nrum anount of data that can be
transmtted due to a serving grant and sel ected power offset for the RLC

| ogi cal channel corresponding to a scheduled MAC-d flow. [0094]26. The

met hod as in any of the precedi ng enbodi nrents wherein the remaining granted
payl oad i s a nmaxi num anount of data that can be transmtted due to a

non- schedul ed grant for the | ogical channel corresponding to a nonschedul ed

MAC-d T o380, #the J&BndRAHOEILESer dbedRYt BhtaiNE s@fB&R Db BY LIANBRAGKENT S

further conprising processing the next highest priority channel satisfying
a nul ti pl exnvweptingstruraberef bith equal fiep aininuy oftherempiningwypilable@ayload

current | SRl haNELabihd 1A HERSAL RICRRRbPL AN L e | terval (T

and the remaining av yl'oad 1I's not us '0096] 28. The net hod
as in any [008Glhe p2.ecethempethvdod embotdisndnsrlil Hertheoopnpissing recediaganrag t he

. next highest priaqJi nnel | STy a | tiplexing, restrigtion when
The. r o ety cgp ke PriRiraRe AL biudl fdaltn isBo S inh sodtestor e

payl oad i spuifberF®etsfom ERORLECA s cdin@anBéinod as in any of the preceding

enbodi nents further conprisugﬁ_terninatin&gthe met hod, for _a current

t ransni ssiB868Hi neldnt cFhemethogpf ombediment 12 fgtherrgrpyisinggdaterpiningthy i s

used UP.  yotal size of the at least one RLC PDU with corresponding header parts relative to
the requested number of bits.
[0082] 14. The method of embodiment 13 further comprising, if the total size
of the at least one RLC PDU with corresponding header parfs is less than the
requested number of bits, filling the enhanced MAC-e PDU with the at lest one RLC
PDU, |
[0083] 15. The method of embodiment 14 further comprising subtracting a
total number of bits added to the enhanced MAC-e PDU from the remaining granted
payload and the remaining available payload, wherein the total number of bits
added include a number of bits for the RLC PDU and corresponding header parts.
[0084] 16. The method as in any of embodiments 11-15 further comprising if
the total size of the at least one RLC PDU with a corresponding header is greater
than the requested number of bits, then adding one or more complete RLC PDUs
from among the at least one RLC PDU to the enhanced MAC-e PDU.
[0085] 17. The method of embodiment 16 further comprising segmenting a last
RLC PDU from among the at least one RLC PDU to generate a sub-segment and a

~ remaining segment. |

[0086] 18. The method of embodiment 17 further comprising adding the sub-
segment to the enhanced MAC-e PDU.
[0087] 19. The method of embodiment 18 further comprising storing tﬁe
remaining segment in the segmentation buffer.

[0088] 20. The method of embodiment 19 further comprising subtracting a
91-



[ 0098] 30. The nethod as in any of the precedi ng enbodi nents further
conprising termnating the nethod for a current transmssion tine interval
(1111) when there is no nore data available in logical channels in the
current TTI. [0099]31. The nethod as in any of the precedi ng enbodi nents
performed for |ogical channels satisfying nultiplexing restrictions in
order of priority. [00100] 32. A nethod for creating an enhanced nedi um
access control (MAC-e) packet data unit (PDU) as part of enhanced transport

format corbialahin®Br éffithdied & BelehBhncddd@A G PBY froh ehdRimafingfgrantaadi ment

32 further conprising determning a nmaxi num nunber of bits B currently

avai | abl e pegload andgtheaterediningetvalobly pavlgad, ovhensimiha tata} namberaf kitag

avai |l abl e n I, ¢ . L hod of
ebod men a4 AR AEnLERR: B 8 B8 RECHMAR coridping head ipalEl ]
segnment t doeR9]t r aREm tTredmethvenad in lanpgftentbodivhemnicelb- A erPl kv sdb-as many

bits as possible fromthe segnment il e | eaving room.f a header. [,00103]
56, “The hEERBR e BRI E £ahal OrdrrgRE o Dl DB RBRRieel | ar ger
t han B- hl MaGesBDU fof theRIETHEEalthafifigdider bits for a first radio link
control (RLC) PDU or segnent thereof, segnenting the sr;‘gﬁrrent intg a

sub- segnerd@0hd a23-enelhisi Mgthodqwdn any|of euietlinaents $el lnahersin the aipedi ment
2 LR PO ROk LarhCe, e gEBapleiPpte cnhanced MAC o PEU
remai ni ng [8@Hdent 23.n tTe wethvdasdniany df bli¢ preceding embodiments wherein the
RLC logical channel is allowed to transmit in a current transmission time interval
(TTI) and satisfies multiplexing restrictions in the current TTI.
[0092] 24. The method as in any of the preceding embodiments wherein the
remaining available payload is a maximum amount of data that can be transmitted
in a current transmission time interval (TTI) and is based on one or more of:
available grants, scheduled grahts, non-scheduled grants, a maximum available
power and a selected power offset.
[0093] 25.  The method as in any of the preceding embodiments wherein the
‘remaining granted payload is a maximum amount of data that can be transmitted
due to a serving grant and selected power offset for the RLC logical channel
corresponding to a scheduled MAC-d flow.
[0094] 26. The method as in any of the preceding embodiments wherein the
remaining granted payload is a maximum amount of data that can be transmitted
due to a non-scheduled grant for the logical channel corresponding to a non-
scheduled MAC-d flow.
[0095] 27. The method as in any of the preceding embodiments further
comprising processing the next highest priority channel satisfying a multiplexing
restriction when there is no more data available in a current logical channelin the a
current transmission time interval (TTI) and the remaining available payload is not

used up.
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[ 00106] 38. The nethod as in any of enbodi nents 32-37 wherein the remaining
“avai | abl e payl oad nay be adjusted for a quantization |oss. [00107] 39. The
nmet hod as in any of enbodi nents 32-38 further conprising inserting a
correspondi ng header in the enhanced MAC-e PDU. [00108] 40. The met hod of
enbodi ment 39 further conprising subtracting fromB a total nunber of bits
added to the enhanced MAC-e PDU, where the total nunber of bits added.

i nclude a nunber of bits fromthe segnment and a header size. [00109] 41.
The met hodoges]i n 281y dfheerdetiddrantia 28 40 thel rrédingo Bbbdintghts ffufthes
greater than zero, requesting an RLC PDTJ from a | ogi ¢cal channel of size B
= h2 bit s CoOMREERgRropessinghnmert BiehretRIar ity @é@%‘rsagls P& adpeltieledies ppU or

segnent t Elsgt_ fiioniv&he%lu?e Mﬁaimg ggag&?a baFloh8s SROARH Ald eHe hithhfingnd of

size B - I'f data was not inclu romthe segnmentation buffer. [00110]
42. The mavhideblefpaglobdds netmseduipt urt her conprising receiving an at | east

one RLC P rt | ogi cal ,channel in r nse t r est.i an RLC
PDU from %é)@i ca 'chg%lﬁeﬁetlﬁﬁgﬁff Vinc oﬁﬁggﬁg%ggl%?%gﬁg%nﬁénﬁ%ﬁrf urt her
conpri si ngom@tieing termihdting thetmdéthsd f@ ofurkdre tadndnsiasion dinee Mt&GVEDI'TRR| at i ve
to the re esaﬁg nunber of g%és. %00&12& 4. The nmethod of enbodi nent 43
further cg'#ﬁ”i AgmRinipg avpibahle rayload &% 03eddiByt | east one RLC PDU is | ess
than the nespsest egh.NUMBRY nRkh&] b inakh B9 tﬁk/}gfeéerd%ﬁeﬁﬁ)oéfmérﬁﬁsfhrﬂeg PDU
and a correspondi ng header to the enhanced C-e PDU. [00113] 45. The

met hod of cempogingserminpting theanetbodfm as¢urgenirnsaissiay tane Btarvah(hbr of
1 e A, GRS 195 R . 0, 2
| east one [R]PDWBl.s diteanethotlaain binpofithe pesbdingrutbdimedttsipetformedion addi ng
LS O e 2L S0 L0 o LG SR M O i | eavi
conpri si ngoaoo) hesat | LasthdBr crédting an enhanced medium access control (MAC-e)

packet data unit (PDU) as part of enhanced transport format combination (E-TFC)

selection.

[00101] 33. The method of embodiment 32 further comprising determining a

maximum number of bits B currently available for a logical channel according to a

minimum of a remaining available payload and remaining granted payload.

[00102] 34. The method of embodiment 33 further comprising, if a

segmentation buffer contains a segment to be transmitted, then filling the enhanced

MAC-e PDU with as many bits as possible from the segment while leaving room for

a header.

[00103] 35. The method of embodiment 34 further comprising ifthe segmentis

larger than B-h1, where hl is a number of header bits for a first radio link control

(RLC) PDU or segment thereof, segmenting the segment into a sub-segment and a

remaining segment. .

[00104] 36. The method of embodiment 35 further comprising adding the sub-

segment to the enhanced MAC-e PDU.

[00105] 37. The method of embodiment 36 further comprising storing the
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RLC PDU was segnented when added to the enhanced MA.C-e PDU, storing
remaining bits in the segnentation buffer. [00116] 48. The method as in
any of the preceding enbodi nents performed by a wireless transmt/receive
unit (WRU). [00117] 49. The nethod as in any of enbodinments 1-47 perforned
by a base station. [00118] 50. The method as in any of enbodi nments 1-47
performed by user equipnment (UE). [00119] 51. The nethod as in any of
enbodi ments 1-47 perforned by Node B. [00120] 52. The nethod as in any of
enbodi rrentrsmanﬂﬁg pefthaithdhb¥eginertationbafferyedi um access cont rol (MAC- e/ es)
entity. 121 53 The met hod as in any of enbaodi n% i‘ zL@ per f or med by
B wheneghthey

00
an enhancéﬂmf Fort Fherpethod asdm angiof rbedimerts) 3% PIEINE 00122] A

processor Mn@ﬁ%%&ﬁga%ﬂédeﬁ&feawaeq%ynmmmg to inplenment a radio
frequency transceiver for use’in a wireless transnmt receive unit (WRU),

user equi ﬂﬂ@l&ﬂ (UB9., t'léhenmndiod dyainearst d‘tauﬂwdlmamso%&& fithercemprigihgr
(RNC), or tlxqogtcoxgr%gﬁo heacﬁzrérl;lg?e Ma W Ilﬂ) OnJ unction wth

nodul es, |rrp VAT & vvare such as a canera, a video
camer a nmododEs] a 4. deomimﬂet,ho& oﬁ@ﬂ%ﬁ@hﬁ%rﬂlev ednptisiag sdﬁtvac:tmg feora peaker ,

a m croph tel eV| e hea board, a
Bl uet oot h((%p?t maber, ’ré&é‘é‘%@ ﬁ%ﬁ@?%@@l%ﬂ%@?ﬁ Bfallnl“ﬂ‘gﬁl

crystal d'&Bit@!d&é@kldﬂle%@d&b&%ﬁbﬁs%rﬁrtH@Qéanéﬂtgﬁfd @Héé&ek@&edl ode (OLED)
di splay unit, /éfl tal music player, a nedia a video gamsﬁgl ayer

modul e, ar0QHI ér nét. briBwsesth Odnenrmnyaﬁymhpdlén%ﬁ é@&ﬂhﬁréam@élﬁmrl (WLAN)
or Utra \{ gleea aﬁl'zé}/éﬁ)re&@él'ﬁh& -an REAPRT WA a'légl&ll@hgﬁﬂel' ot size B - h2

bits, where h2 is a number of header bits for a subsequent RLC PDU or segment

thereof, if data was included from the segmentation buffer and of size B - h1 if data

was not included from the segmentation buffer. A

[00110] 42. The method of embodiment 41 further comprising receiving an at

least one RLC PDU for the logical channel in response to the requesting an RLC

PDU from a logical channel.

[00111] 43. The method of embodiment 42 further comprising determining the

total size of the at least one RLC PDU relative to the requested number of bits.

[00112] 44. The method of embodiment 43 further comprising if the total size of

the at least one RLC PDU is less than the requested number of bits, adding bits

from the at least RLC PDU and a corresponding header to the enhanced MAC-e

PDU.

[00113] 45. The method of embodiment 44 further comprising subtracting a

total number of bits added to the enhanced MAC-e PDU from B.

[00114] 46. The method as in any of embodiments 44-45 further comprising, if

the total size of the at least one RLC PDU is greater than the requested number of

Bits, then adding bits from the at least one RLC PDU to the enhanced MAC-e PDU

while leaving room for a header.

[00115] 47. The method of embodiment 46 further comprising ifthe at least one
-24-



1. A method for creating an enhanced nedi um access control (MAC-e) packet
data unit (PDU) as part of enhanced transport format conbination (E-TFC
sel ection conprising: A determining if a segnmentation buffer contains
bits or a segnment to be transmitted; if the segnentation buffer contains a
segnent to be transmtted, then: i f the nunber bits in the segnent
with a correspondi ng header is less than a m nimum of a remaining avail abl e
payl oad and a renaining grant ed payl oad, then: addi ng the segnent
with the ggid d'8e @ @H vpﬁ’erﬁgﬁd hennetnMabesa BRAL-e PDU, stbBhgacting
a total nunber Its a anced MAC-e PDU from tRe remaining
grant ed pa«gm@m;lnahdsmﬁler%mentafgombdﬁrabl e payl oad; and if the

el ni N9\ i8] Cdypay haad anda LRl Bk AYallabl cparkond arsareat o han

zero, req € remai
avai | abl e“pm]ésgaﬁarfgmt/aedemmt TGNt ed payl oad froma radio link control

(RLC) logical channel; recei vi ng an | east CP r the RLC
| ogi cal cH¥HALl - regB’(‘}riE‘%thLo asHE Fgfpfest l?%lbm%ﬁ‘ S~ %ﬂﬁﬁg}tﬁ?‘%}y ¥Fom t he

RLC | ogi calatpannel ; if the total size of the at |east one RLC PDU
with a correspondl ng header is greater than the reguested nunber of bits,

t hen: [00148bi np. chlee amethed ascomphrtal e dbmests Adm aedergnechdyaeser east
one RLC PI &&1‘?)1& %tt(ﬂg:)enhanced MAC- e PDC,

[00119] 51. The method as in any of embodiments 1-47 performed by Node B.

[00120] 52. The method as in any of embodiments 1-47 performed by an
enhanced medium access control (MAC-e/es) entity.

[00121] 53. The method as in any of embodiments 1-47 performed by an

enhanced transport format combination (E-TFC) selection entity.

[00122] 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
(OLED) display unit, a digital music player, a media player, a video game player
module, an Internet browser, and/or any wireless local area network (WLAN) or Ultra
Wide Band (UWB) module.

* % *
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segnenting a last RLC PDU from anong the at | east one RLC PDIJ to generate
a sub-segnent and a renmi ni ng segnent; addi ng the sub-segnent to the
enhanced MAC-e PDC, storing the renmining segnent in the segnmentation
buffer; and subtracting a total nunber of bits added to the enhanced MAC-e
PDU from the remai ni ng granted payl oad and the remai ni ng avail abl e payl oad,
wherein the total nunber of bits added include a nunber of bits for the RLC

PDU and correspondi ng header parts. 2. The nethod of claim1 further
conpri si ng; if the nunber bits in the segnent with a correspondi ng
header is greater than a mnimum of a remaining avail abl e payl oad and a
remai ni ng granted payl oad, then: segnenting the segnent to produce a

sub-segnent with a nunber of bits (?1% 0 a mnimum of the remaining

avai l'abl e payl oad | ess a header si and the remai ning granted payl oad | ess
a headerwmazﬁckunmdlsaddlng the sub-segnment with the corresponding header
tothe enhan bt racti a t blts
added to the enh c’@ﬁt}‘lf?ggmé Cﬁﬁﬁ”\‘gr %?ﬁgn?e male%r% ag?%is%tcg Hggy gﬂ and t he
r emai ni ngacavaddtahingt (RIYUDas parthefreahantddetrondpeit fonmae combinativs (BIIXY i ncl ude
bits adde For a _carrespondi ng MAC-e header part. 3. The method of
claim2 8P F°PREEEt r espondi ng header includes an enhanced MAG es header
and an enhandetbrMfGng ifeadeszmentation buffer contains bits or a segment to be

transmitted,;
1f the segmentation buffer contams a segment to be transmitted, then:
if the number bits in the segment with a corresponding header is less
than a minimum of a remaining available payload and a remaining granted
payload, then: '
adding the segment with the corresponding header to the
enhanced MAC-e PDU;
subtracting a total number of bits added to the enhanced MAC -e
PDU from the remaining granted payload and the remaining avallable
payioad; and |
if the remaining granted payload and remaining available
payload are greater than zero, requesting a number of bits eqtial toa
minimum of the remaining available payload and a iemaining granted
payload from a radio link control (RL.C) logical channel;
receiving an at least one RLC PDU for the RLC logical channel in response to
the requesting of a number of bits from the RLC logical channel; '
if the total size of the at least one RLC PDU with a corresponding header is
greater than the requested number of bits, then:
‘adding one or more complete RLC PDUs from among the at least one
RLC PDU to the enhanced MAC-e PDU;
segmenting a last RLC PDU from among the at least one RLC PDU to
generate a sub-segment and a remaining segment;
adding the sub-segment to the enhanced MAC-e PDU;

storing the remaining segment in the segmentation buffer; and
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4. The method of claim 1l further conprising: if the segnentation

buf fer does not contain a segnent to be transmtted, requesting a nunber of
bits equal to a m ninum of the renaining avail abl e payl oad and a remai ni ng
granted payload fromthe RLC | ogi cal channel. 5.The nethod of claim1
further conpri sing: subtracting a nunber of bits corresponding to an
- enhanced MAC-es header part fromthe remaini ng avail abl e payl oad and a
remai ni ng granted payl oad prior to performng a request to the RLC | ogi cal
channel . 6. The nmethod of claim5 further conprising:

determning the total size of the at | east one RLC PDU with a correspondi ng
enhanced MAC-e header parts relative to the requested nunber of bits;

if the total size of the at |east one RLC PDU with corres gﬂg'n ﬁ der
parts is |ess thawwbtractingal tote) nureberenf hiistadded Gablas e%l?al}?Fg ¢‘|elgﬁ) g the

enhanced MAC e POLW 1 E&ﬁaﬂﬁné : 5hn RAC pRHGaPRidda qeﬁfa@ﬁagn@bmbneaders
and subtractl ng a total bits added to th(calaenhan Ce

PDU from t he renepaileng, g‘r}wﬁ@l@d:hﬁafyt%édlw of thatsy 204 PRRBf e ay| oad,
wherein the tot a'bW@ﬁegic@ﬁﬁ a?zﬁ%?rebﬁlﬂd&‘x@geh@ad&'%ﬁ%s of bits for the RLC

PDU and correspon I ng he parts. The met hod of claim 1 wherein
t he sub-segnent has a nunber of bits equal to a remai ning space avail abl e

in the enhanged Mpg; BBH 1 BV oSR&sE L Or an enhanced MAC-e header
part for the%RLC ogl ca (ﬁQ 1%l Oﬁg gt met hod of claim6 wherein

the at |east ifbfte RuGhPDbitsSndthe EmenfAdtl aP@llJr wan@nm&@aéepmgm or

than a minimum of a remaining available payload and a remaining granted
payload, then: '
segmenting the segment to produce a sub-segment with a number of
bits equal to a minimum of the remaining' available payload less a header
size dnd the remaining granted payload less a header size;
adding the Sub-segxnent with the corresponding header to the
enhanced MAC-e PDU; and
subtracting a total number of bits added to the enhanced MAC-e PDU
from the remaining granted payload and the remaining available payload,
wherein the total number of bits added include bits added for a corresponding

MAC-e header part.

3. The method of claim 2 wherein the corresponding header includes an

enhanced MAC-es header and an enhanced MAC-e header.

4, The method of claim 1 further comprising:

if the segmentation buffer does not contain a segment to be transmitted,
requesting a number of bits equal to a minimum of the remaining available payload

and a remaining granted payload from the RLC logical channel.

5. The method of claim 1 further comprising:
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9. The nethod of claiml1 where the RUC | ogical channel is allowed to
transmt in a current transmssion tinme interval (TTl) and satisfies

mul tiplexing restrictions in the current TETI. 10. The met hod uf
el ai xn 1 wherein the renaining avail able payload is a nmaxi num anount of
data that can be transmtted in a current transmssion tine interval (TTl)
and is based on one or nore of: available grants, schedul ed grants,

non- schedul ed grants, a naxi mum avail abl e power and a sel ected power

of fset, wherein a scheduling information is taken into account when

determ ning the remai ni ng avail abl e payload, if a scheduling information
has been triggered. 11. The nmethod of claim1l wherein the remaining

granted payl oad i s, a nmaxi num unt of daf,a that cgn be sm,tted due to
a serving gr &RPtTaFHPES R MeER % °°6¥‘3$B‘é‘%‘£‘f‘6rt°taﬁee Sked) %‘g@'ﬁ }teﬁg nel

COr r esposidt Mt eharaaeiathy SchiMdle fafibVand a remaididg graataiepdydehdoprict ai m | .
wherei n the renmini ng grant ﬁdéﬁgﬁyg@d i.S a {mxi mum anmount of data that can
be t r ansifiRerREmHER TEUEstgthe 8l ame’f or the | ogical channel
correspondi ng to a non-schedul ed MAC-d fl ow. 13. The method of claim

1 further conprising: rocegsi.ng the next highest priority channel
sati sfying a®mul t T Bethpgd qfé"g?ﬂ %girg‘r?g\ﬁﬁ’é’ﬁnﬁﬁ’@}'e is no nore data avail able

in a current deR@intdhg¢hannal sizd of Bt & sy @RIRLC IBUiveish arvotriesponidiiger val
(TTI) and _the remsjni ng. avai| abie payload is t 14. The

. n used .
met hod ombengsd Mat-¢ peddsr PegtaFelaivego the requefﬁegé’é’élil?eﬁj’?gﬁﬁ; next hi ghest
priority chapngle 1@l kSE ¥ i & Wbt dnel RIXC POV @6tH éditéspondihghebler pat@i ni ng

O o R onl o et SIS0 551 BRLSR0 diTgt voet
PDU with the at lest one RLC PDU and corresponding headers; and '
subtracting a total number of bits added to the enhanced MAC-e PDU from
the remaining granted payload and the remaining available payload, wherein the
total number of bits added include a number of bits for the RLC PDU and

corresponding header parts.

7. The method of claim 1 wherein the sub-segment has a number of bits
equal to a remaining space available in the enhanced MAC-e PDU while leaving

space for an enhanced MAC-e header part for the RLC logical channel.

8. The method of claim 6 wherein the at least one RLC PDU is one of a
MAC-¢ PDU and a MAC-d PDU,

9. The method of claim 1 where the RLC logical channel is allowed to
transmit in a current transmission time interval (T'TI) and satisfies multiplexing

restrictions in the current TTI.

10. The method of claim 1 wherein the remaining available payload is a

maximum amount of data that can be transmitted in a current transmission time
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termnating the method for a current transmssion tinme interval (TTI) when
the remai ni ng avail abl e payload is used up. 16. The nethod of claiml

further conpri sing: termnating the method for a current

transm ssion tine interval (TTI) when there is no nore data available in

| ogi cal channels in the current TTI. 17. The method of claiml
performed for logical channels satisfying multiplexing restrictions in
order of priority. 18. The method of claim 1l performed by a wirel ess
transmt/receive unit (WRU). 19. A method for creating an enhanced

medi um access control (MAC-e) packet data unit (PDC) as part of enhanced
transport format conbination (E TFC) selection corrpri si ng

determnin n er of bits B cur ren avai | ogi cal

Channel srrbT TR BT oA toas ok B Rg R s YR e b agrBH A

remai ni nghrgschielieidd payhtad; md}nmuﬁﬁgkaﬂblmebLéﬂdea whatteal @swar offgetpnt to -

be transmtted, then:.. . fillin e enhanced - e .

b1 15 a0 \pheselibit SR HinR dnfostRuinn i aRen B0; S5O PO £ e Thdng”

i f the segining sallablg@aylohd if Bsbhedudngriafddhationdanbobetrigferbader bits for

a first radio link control (RLC) PDU or segnent thereof, segnenting the

segnent into a sub-segnent and a renmini ng segnent, addi ng the sub-segnent

to the enhanted M¥e endthbd andlein0l i wigerehie thie f@naindgy geaitedtpayloaddhis a

segnent at g}?in u%f f erunt; of data that can be transmitted due to a serving grant and
selected power offset for the RLC logical channel corresponding to a scheduled

MAC-d flow.

12.  The method of claim 1 wherein the remaining granted payload is'a
- maximum amount of data that can be transmitted due to a non-scheduled grant for.

the logical channel corresponding to a non-scheduled MAC-d flow.

13. The method of claim 1 further comprising:
processing thé next highest priority channel satisfying a multiplexing
" restriction when there is no more dapa available in a current logical channel in ﬂhe a
current transmission time interval (TTI) and the remaining available payload is not

used up.

14. The method of claim 1 further comprising:
processing the next highest priority channel satisfying a multiplexing
restriction when the remaining granted payload is used up and the remaining

available payload is not used up.

15.  The method of claim 1 further comprising:

terminating the method for a current transmission time interval (TTT) when
the remaining available payload is used up.

'16.  The method of claim 1 further comprising:
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receiving an at |east one RLC PDU for the |ogical channel in response to
the requesting an RLC PDC from a | ogi cal channel; if the total size
of the at |least one RLC PDU is greater than the requested nunber of bits,
t hen: adding bits fromthe at |east one RLC PDU to the enhanced MAC-e
PDU and a correspondi ng MAC-e PDU header; if the at | east one RLC
PDU was segnent ed when added to the enhanced MAC-e PDU, storing renmaining
bits in the segnentation buffer. 20. The nmethod of claim 19 wherein
the remai ning avail abl e payload is adjusted for a quantization | oss when a
current |ogical channel belongs to a scheduled MAC-d fl ow. 21. The
nmet hod of claim 19 further conprising: inserting a correspondi ng header in
t he enhanced, MAC-e,.P subt ractin fro B a.t r of bits
added to t he "SANRAESE E’egh?dog’r %‘gfﬁnﬁ{gn?'g%sgllonnu ér?teg‘fa?lgT??nq%ﬁle

i ncl ude thervighermaofe dth avhilabie ihkgahcenneknid the headet TT1.ze. 22. The
nmet hod of claim 21 further conprising: if Bis greater than zero,
requesting an raic PDU froma | ogical channel of size B - h2 bits, where h2
i s a nunber dfi. he@bermbihicd dHrlamsubpecfuenéd B 1BHchlo chaeghe atisfygngof , i f

data was |@c uded fram.t he Se&r%' atl n buffer and of size B - hl if data
was not THEAPITERE FeSREE RS 18 fe RS but f er .

18.  The method of claim 1 performed by a wireless transmit/receive unit
(WTRU).

19. A method for creating an enhanced medium access control (MAC-e)
packet data unit (PDU) as part of enhanced transport format combination (E-TFC)
selection comprising:

determining a maximum number of bits B currently available for a logical
‘channel according to a minimum of a remaining available payload and remaining
granted payload; ‘ |

if a segmentation buffer contains a segment to be transmitted, then:

filling the enhanced MAC-¢ PDU with as many hits as possible from
the segment while leaving room for a header; and

if the segment is larger than B-h1, where h1l is a number of header bits
for a first radio link control (RLC) PDU or segment thereof, segmenting the
segment into a sub-segment and a remaining segment, adding the sub-
segment to the enhanced MAC-e PDU and storing the remaining segment in
the segmentation buffer; »

receiving an at least one RLC PDU for the logical channel in response to the
requesting an RLC PDU from a logical channel; A

if the total size of the at least one RLC PDU is greater than the requested
number of bits, then: '

adding bits from the at least one RLC PDU to the enhanced MAC-e
PDU and a corresponding MAC-e PDU header;
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23. The nethod of claim 22 further conpri sing: determ ning the total
size of the at |least one RLC PDU rel ative to the requested nunber of bits;
~and if the total size of the at |east one RLC PDU is | ess than the
request ed nunber of bits, adding bits fromthe at |east RLC PDU and a
correspondi ng header to the enhanced MAC-e PDU and subtracting a total
nunber of bits added to the enhanced MAC-e PDU from B. 24. A
wireless transmt/receive unit (WIRU) configured to create an enhanced
medi um access control (MAC-e) packet data unit (PDU) as part of enhanced
transport format conbination (E-TFC) selection conprising: a segnmentation
buffer configured to store segnents; an E-TFC sel ection entity

configured to detgrpine, i.f the s ion buffer contains, bih,ts gr a
segment to be tra smet fbdea %W%%%t‘ﬁf‘? c?ﬁg’Bﬁ?tfegrw%?fhtaé%dﬁ% i gréegrrent to
be transmi tt @dhahdedMAC-e PDU, ktoritg veuizbeing bitisSn ithe sdpemenegimnibuffért h a
correspondi ng header is less than a m ninum of a remaining avail abl e

payl oad and a renai ni ng granted payl oad, then: the E-TFC sel ection
entity confi gor edThe mesttlod e chegmen twhiiréin {Heercandinimgporuiiably pedoet i 0o t he

enhanced C DU; . the E-TFC selection egnti{y,configyred to subtract
a total %8& g}’ % HUSnL AP (1555 eﬁn?la%ed‘tl\/ﬁ@cgf SR o Li?%s %%r%i ni ng
gr ant ed gpaydad M dtihey.r enai ni ng avai |l abl e payl oad; and

 21.  The method of claim 19 further comprising:
inserting a corresponding header in the enhanced MAC-e PDU; and
subtracting from B a total number of bits added to the enhanced MAC-e
PDU, where the total number of bits added include a number qf bits from the

segment and a header size,

22. The method of claim 21 further comprising:
| if B is greater than zero, requesting an RLC PDU from a logical channel of
size B - h2 bits, where h2 is a number of header bits for a subsequent RLC PDU or
segment thereof, if data was included from the segmentation buffer and of size B -

h1 if data was not included from the segmentation buffer.

23. The method of claim 22 further comprising:
‘determining the total size of the at least ome RLC PDU relative to the
requested number of bits; and
_ " if the total size of the at least one RLC PDU is less than the requested
number of bits, adding bits from the at least RLC PDU and a corresponding header
to the enhanced MAC-e PDU and subtracting a total number of bits added to the
enhanced MAC-e PDU from B.
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if the remaining granted payl oad and remai ni ng avail abl e payl oad are
greater than zero, an enhanced MAC-e/es entity configured to request a
nunber of bits equal to a m ninmum of the remai ning avail abl e payl oad and a
remai ni ng granted payload froma radio link control (RLC) |ogical channel;
t he enhanced MAC-e/es entity is configured to receive an at |east one RLC
PIMfor the RLC | ogical channel in response to the requesting of a nunber

of bits fromthe RLC | ogi cal channel; if the total size of the at
| east one RLC PERI with a corresponding header is greater than the
requested nunmber of bits, then: the E-TFC selection entity is

configured to add one or nore conplete RLC PDUs from anong the at | east one

RLC PDU to t enhance C-e PDU the WIR h i.Si nd; a
segnent at i ongght i$yw{§8%fs? gﬁ?‘%sdmtggécs?levﬁrrélﬁft Sbvltrgs"z) %{@%g%{ ft§oérln'gg\ltr(ranrfilglgj1 the at
| east onmhihédPblddiwmgacvessateentaols (MASCegnpatkeanthta weitaiFRWY as epprt nef;

the E-TFC,selection entity. is conf.i ' ub- segment to the
enhanceHREES Wpoﬁtn%m)‘{t Com}flﬁgglgrggﬁrfe%%# %g ?%%g%%&?nelr |Isléconfi gured to
store the repmsegmontasiogveffer configwedegiertsapmentdhuf f er; and t he

added 1o e BihEREeoHen ERBH A b (Pl R I Do e

remai ni ngneaias bisdbrea papyhardo betteamsimittedie t ot al nunber of bits added incl ude

nunb f bi f t.he RLC.PDU and I ts. 25.
e L b P STER R A ORPOSIahBRED, B>

if the number bits in the segment with a corresponding header is less
than a minimum of a remaining available payload and a remainihg granted
payload, then:
the E-TFC selection entity configured to add the segment with
' the corresponding header fo the enhanced MAC-¢ PDU; '
the B-TFC selection entity configured to subtract a total number
of bits added to the enhanced MAC-e PDU from the remaining granted
payload and the remaining available payload; and |
if the remaining granted payload and remaining available
- payload are greater than zero, an enhanced MAC-e/es entity configured
to request a number of bits e(jual to a minimum of the rem_aining
available payload and a remaining granted payload from a radio link
control (RLC) logical channel;
the enhanced MAC-e/es entity is configured to receive an at least one RLC
PDU for the RLC logical channel in response to the requesting of a number of bits
from the RLC logical channel,; ' _
if the tdtal size of the at least one RLC PDU with a corresponding header is
greater than the requested number of bits, then:
' the E-TFC selection entity is configured to add one or more complete
RLC PDUs from among the at least one RLC PDU to the enhanced MAC-e
PDU;
the WTRU further comprising:
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if the nunber bits in the segnent with a correspondi ng header is greater
than a m ni num of a remaini ng avail abl e payl oad and a renai ni ng granted
payl oad, then: a segnentation entity configured to segnment the
segnent to produce a sub-segnment with a nunber of bits equal to a mninmum
of the remai ning avail abl e payl oad | ess a header size and the renaining
grant ed payl oad | ess a header si ze; the E-TFC sel ection entity
configured to add the sub-segnment with the correspondi ng header to the
enhanced MAC-e PAU;, and the E-TFC selection entity configured to
subtract a total nunber of bits added to the enhanced MAC-e PDU fromthe
remai ni ng granted payl oad and the renai ning avail abl e payl oad, wherein the
total nunber of bits added include bits added for a orr o} MAC- e
HeREg PR

header part. a segrgentphian \gkily (Fonfgurss B segTRe ® ng
header i ncl udgsnaihehRAcEchMGETD TR ¢eReraltla @ﬂb-@é@iﬁ@ﬁ%d%xﬁmhﬁ@er
27. The WTRU of cl aim 24 wherein: if the segnentation buffer does

not contain &eERtent to be transmtted, the enhanced MAC-e/es entity is

configured to reques- Tﬁc%mﬁ'bn@ntﬂ&ﬁ§c&iﬂgﬁked f @ddiHY $sabReginen €o ElgdTRI NI Ng
avai l abl e payload and a remaining granted payload fromthe RLC | ogi cal

channel , erpanop A Gre RPY; #4094 wher ei n: t he E- TFC sel ection

entity is Conf' g%é%éﬂeﬁw%foha@&ffé BUIReELQRH tBidtreGE remR@MdENYghenan
enhanced MAC-es header part fromthe renaining avail abl e payl oad and a

remai ni ng gr éhthedegmentaipndiutlr; 8% perforning a request to the RLC Ioglca
channel . 29. The 1INTRU of gea mritBsdMi@iodi entity is configured to subtract a total

number of bits added to the enhanced MAC-e PDU from the remaining
granted payload and the remaining available payload, wherein the
total number of bits added include a number of bits for the RLC PDU

and corresponding header parts.

25. The WTRU of claim 24 further compﬁsing:
if the number bits in the segment with a corresponding header is greater
than a minimum of a remaining available payload and a remaining granted
péyload, then: |
a segmentation entity configured to segment the segment to produce a
Vsub-segment with a number of bits equal to a minimum of the remaining
available payload less a header size and the remaining granted payload less
a header size; ‘
the E-TFC selection entity configured to add the sub-segment with the
corresponding header to the enhanced MAC-e PDU; and
the BE-TFC selection entity configured to subtract a total number of bits
added to the enhanced MAC-e PDU from the remaining granted payload and
the remaining available payload, wherein the tot.al number of bits added
include bits added for a corresponding MAC-e header part.

26. The WTRU of claim 25 wherein the corresponding header includes an
enhanced MAC-es header and an enhanced MAC-e header.
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the E-TFC selection entity is configured to determne the total size of the
at |l east one RLC PDU with a correspondi ng enhanced MAC-e header parts
relative to the requested nunmber of bits; if the total size of the
at | east one RLC PDU with correspondi ng header parts is |ess than or equal
to the requested nunber of bits, the E-TFC selection entity is configured
to fill the enhanced MAC-e PDU with the at | east one RLC PDTJ and
correspondi ng headers; and the E-TFC selection entity is configured
to subtract a total nunber of bits added to the enhanced MAC-e PDU fromthe
remai ni ng granted payl oad and the renmai ning avail abl e payl oad, wherein the
total nunber of bits added include a nunber of bits for the RLC PDU and
correspondi ng header parts. 30. The WTRU of claim?24 wherein the
sub-segnment has a nunber of bits equal to a remaining space available in

t he enhanced oWAC-PL PRI RN 0f QainedY WH@r&ipace for the enhanced MAC-e header
part for the RLC | ogical,K chan wher ei n

. . el. = 31. The WIRU,of, cl ai.m 29

the at |eastifdhe SREQGWB@"PS]OUS{%@ dggs EOWI%‘HW.)EP%?%OW&?%“%@G%’ the'™ “ap.
The WIRY,@En&ddaiviA C4/c8hanRi s tdsfiged f Agpuevaial Aidhbenal bitadgual do naxi mum
amount of data that can be traﬂ%ﬂ%tt qﬂ%n g.current trans '§ﬁ%03ftine

i nt er vamigimpym gfithe rempindngavy PRHFogHARA BECmAFURE St eg]P 8¢ "SChedul ed
grants, pomiRchedul angepnts, a maxi num avail abl e power and a sel ected

power offset, erein a scheduling information is taken into account when
determ ning the remai ning avail abl e payload, if a scheduling information

has been tri gger eflhe WTRU of daim 20NAF&Y: of cl ai m 24 wherein the remaining
granted payl oad is _a maxi num anpunt of data, that can be tragsm’ t due to

a serving gr#i Hh§Csarleetiay epbiRerisofdigured to; fbtRE R oRFRRPT HMaPiid

cor r espQPflieBsbriddn t6 ehedila@fedVIMAC-k IH3¥der part frddh, thhfeiliRbhohvaililen 24
wherein the remai ni ng granted ?pfgyl qad IS a maxi,mum anount (%ft &gt ﬂg}(ﬁ]at can
be t rangerioadand e repainingaascebpgrlead grighto PHOTIHRE ARgdpast ISR

corr espgpebNGhkAnd. Non-schedul ed MAC-d flow. 35. The WIRU of claim 24

wher ei n: t he enhanced MAC-e/es entity is configured to process the
next highest -priority channel. satisfying a multiplexing restriction when

there is no BYre ol wENAbt @bing 2B wiersiut r ent | ogi cal channel in the a
current transm ssion tine interval 'gfll'Tll) atnd tthe renmi ni hg avai Iﬁ\bl e
payl oad is nthe BSERFC l§ﬁl_ectlon entity is configured to determineé the totafl size of the a

least one RLC PDU with a corresponding enhanced MAC-e header parts relative to
the requested number of bifs;

if the total size of the at least one RLC PDU with corresponding header parts
is less than or equal to the requested number of bits, the E-TFC selection entity is
configured to fill the enhanced MAC-e PDU with the at least one RLC PDU and
corresponding headers; and

the E-TFC selection entity is configured to subtract a total number of bits
added to the enhanced MAC-e PDU from the remaining granted payload and the
remaining available payload, wherein the total number of bits added include a

number of bits for the RLC PDU and corresponding header parts.
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36. ' The WIRU of cl aim 24 wherein: t he enhanced MAC-e/es entity is
configured to process the next highest priority channel satisfying a ~
mul ti pl exing restriction when the remaining ranted payload is used up and

t he remai ning avail abl e payl oad is not used up. 37. The WIRU of

cl ai m 24 wherei n: t he enhanced MAC-e/es entity is configured to
termnate E-TFC selection for a current transmssion tinme interval (TTI)
when the renaining avail abl e payl oad is used up. 38. The WIRU of claim 24
wher ei n: t he enhanced MAC-e/es entity is configured to term nate

E- TFC selection for a current transmssion tinme interval (TTl) when there
IS no nore data avallable I n Ioglcal channels in the current TTlI. 39. The

WIRU of cl ai m 24 whe he enhanced MAC- e/ tit f d
to.perform E3PFC ?EP é’ZTRUrPffclﬂ*‘m %W@é}'el{"} Hgﬁ 8P §e@3?e’?@?%ﬂe%6{lﬂ’¥?le fﬁg‘g‘;l Ingur °

restrict éﬁ’& th T RAEEHIY sftch Giviatldble in the erffncédd \MA@JeeBBUt whtls rnaztviﬂgcel ve

uni-t (WR conflgured to cre e an en I ym control (MAC e)
packet cuese fx eeﬁwc&é@%@ ‘iﬁdeéﬁﬁ%{‘% g“ecd?g&g%?ql ¢ 6’? t conbi nation
(E-TFO) selectlon conprising: a segnentation buffer configured to store
segnents; .
J 31. The WTRU of claim 29 wherein the at least one RLC PDU is one of a

MAGC-¢ PDU and a MAC-d PDU.

32. The WTRU of claim 24 wherein the remaining available payload is a
maximum amount of data that can be transmitted in a current trans_mission time
interval (TTD and is based on one or more of: available grants, scheduled grants,
non-scheduled grants, a maximum available power and a selected power offset,
Wherein a scheduling. information is taken into account when determining the

remaining available payload, if a scheduling information has been triggered.

.33. The WTRU of claim 24 wherein the remainihg granted payload is a

maximum amount of data that can be transmitted due to a serving grant and

| selected power offset; for the RLC logical channel corresponding.to a schéduled
MAC-d flow.

34. The WTRU of claim 24 wherein the remaining gfanted payload is a
" maximum amount of data that can be transmitted due to a non-scheduled grant for

the logical channel corresponding to a non-scheduled MAC-d flow.

385. The WTRU of claim 24 wherein: '

the Aenhan.ced MAC-e/es entity is configured to process the next highest
priority channel satisfying a multiplexing restriction when there is no more data
available in a current logical channel in the a current transmission time interval

(TTD) and the remaining available ﬁayload is not used up.
36.° The WTRU of claim 24 wherein:
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an E-TFC selection entity configured to determ ne a maxi num nunber of bits -
B currently available for a |ogical channel according to a m ninumof a
remai ni ng avail abl e payl oad and remai ning granted payl oad; if the
segnentation buffer contains a segnent to be transmtted, then: t he
E- TFC sel ection entity configured to fill the enhanced MAC-e PDU with as
many bits as possible fromthe segment while |eaving roomfor a header; and
if the segnment is larger than B-hl, where hl is a nunber of header bits for

a first radio link control (RLC) PDU or segment thereof, then: a
segnentation entity configured to segment the segnent into a sub-segnent
and a renmai ni ng segnent ; the E-TFC selection entity configured to add

t he sub-segment to the enhanced MAC-e PDC; an t he se tation
buf fer confi ger eahences: JRACERE PriRT ﬁ@lﬁ%'gﬁgﬁt’ Prﬁcﬁsﬁeﬁéﬂe@%&ﬁglﬁﬁ%ﬁn
buffer. oriority chAhnellBRisWARY £0fnuli RAeg Ge¥hREBh WhdietHeftdlniig avwatddabl e

payl oad 'may be adjusted for a quantization |oss. 42. Th
cl ai m 4@ i H,Séd up and the remgning available pay?oad is not used up. e WIRU of

37. The WTRU of claim 24 wherein:
the enhanced MAC-e/es entity is configured to terminate E-TFC selection for

a current transmission time interval (TTI) when the remaining available paylo_ad is

used up.

38. The WTRU of claim 24 wherein:
the enhanced MAC-e/es entity is configured to terminate E-TFC selection for
a current transmission time interval (TTI) when there is no more data available in

logical channels in the current TTIL

39. The WTRU of claim 24 wherein:
the enhanced MAC-e/es entity is configured to perform E-TFC selection for

logical channels satisfying multiplexing restrictions in order of priority.

40. A wireless transmit/receive unit (WTRU) configured to create an
enhanced medium access control (MAC-e) packet data unit (PDU) as part of
enhanced transport format combination (E-TFC) selection comprising:

a segmentation buffer configured to store segments;

an E-TFC selection entity configured to determine a maximum number of
bits B currently available for a logical channel according to a minimum of a
remaining available payload and remaining granted payload;

if the segmentation buffer contains a segment to be transmitted, then:

the E-TFC selection entity configured to fill the enhanced MAC-e PDU
with as many bits as possible from the segment while leaving room for a

header; and
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the E-TFC selection entity is configured to insert a correspondi ng header
in the enhanced MAC-e PUU; and the E-12141C selection entity is
configured to subtract fromB a total nunber of bits added to the enhanced
MAC-e PDU, where the total nunber of bits added include a nunber of hits
fromthe segnent and a header size. 43. The WIRU of claim 42 further
conpri si ng: if Bis greater than zero, an enhanced MAC-eke entity
configured to request an RLC PD!'] froma |ogical channel of size B - h2
bits, where h2 is a nunber of header bits for a subsequent RLC PD!'] or
segnent thereof, if data was included fromthe segnentation buffer and of
size B- hi if data was not included fromthe segnentation buffer

44. The WIRU of c| ai m 43 wher t he en nced nt|
configured to rec’éltb%S%n%tngeég?r%ﬁéﬁ?Pld"b@ ’(S‘ra‘i"ﬁg %nel in
response to hie; il $a&ibilitk @ﬂtﬂ@lﬂﬁ)ﬁ]@ﬁ@@b@nb@@ﬂﬁ%of&h@ﬁﬂel t he
E- TFC selection entity is configured geterm ne the ot al ge of the at
| east one RLC PDU rel éﬁegé‘e‘cnéatt‘%eﬁ‘tété(d'é’g I e HTERMERE et§egma?ﬁ nto

the total size Ofsﬁm@gﬁ{enh%ataﬁﬁﬁlﬁhgsﬁ’@ﬂeﬁﬁ | ess than the requested
number of bits, the E—TFC lection entity is confi add bjts from
the at |east RLC PDU 4R@Ey %Qr%e Hemanrtily fe fc?‘%ﬁe&@ neege Rﬁ& e PDU
and subtract a tomlenthuﬁp&n\mc biPDy; @g{ded to the enhanced MAC-e PDU from B.
45. The WIRU of c¢l ai m 44 wher ei n: t he té)t al size,of the at Ieast

one RLC PDU is greatert ?h%%"i%a?@ht}:é’é\feédcmé? dP Biore, thepggmaining

segment in the segmentation buffer.

41. The WTRU of claim 40 wherein the remaining available payload may

be adjusted for a quantization loss.

42. The WTRU of claim 40 wherein: _

the E-TFC selection entity is configured to insert a corresponding header in
the enhanced MAC-e PDU; and _

the E-TFC selection entity is configured to subtract from B a total number of
bits added to the enhanced MAC-e PDU, where the total number of bits added

include a number of bits from the segment and a header size.

43. The WTRU of claim 42 further comprising:

if B is greater than zero, an enhanced MAC-e/es entity configured to request
an RLC PDU from a logical channel of size B - h2 bits, where h2 is a number of
header bits for a subsequent RLC PDU or segment thereof, if data was included
ﬁom the segmentation buffer and of size B - hl if data was not included from the

segmentation buffer.

44. The WTRU of claim 43 wherein:
the enhanced MAC-e/es entity is configured to receive an at least one RLC
PDU for the logical channel in response to the requesting an RLC PDU from a

logical channel;
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the E-TFC selection entity is configured add bits fromthe at |east one
RLC PDU to the enhanced MAC-e PDU while |eaving roomfor a header; if the
at | east one RLC PDU was segnented when added to the enhanced MAC-e PDU,
the segmentation buffer is configured to store remaining bits in the
segnent ati on buffer.

' the B-TFC selection entity is configured to determine the total size of the at
least one RLC PDU relative to the requested number of bits; and ‘ ‘

, if the total size of the at least one RLC PDU is less than the requested
nm:ﬁber of bits, the E-TFC selection entity is configured to add bits from the at least
RLC PDU and a corresponding header to the enhanced MAC-e PDU and subtract a
total number of bits added to the énhanced MAC-e PDU from B. '

- 45. The WTRU of claim 44 wherein:
~if the total size of the at least one RLC PDU is greater than the requested
number of bits, then: , .
the B-TFC selection entity is configured add bits from the at least one
RLC PDU to the enhanced MAC-e PDU while leaving room for a header;
if the at least one RLC PDU was segmented when added to the enhanced MAC-e
PDU, the segmentation buffer is configured to store remaining bits in the

segmentation buffer.

38




