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'This application claims the benefit of LT.S. Pro-visional Application No.
60/976,057, filed_ Sep. 28, 2007, which is incorporated by reference as if
Fully set 12ortlt. PI1L) OF IbiN7leNTTICY1V This application is related to
wireless conannanic-ations. SACK CtR_OI_TNI1-23      Vjireless committal c
a t ion sy sterns following Universal Mobile Thlecommunic ations Systems
(T_TMTS) technology, were developed as part o IF-Third Cieneration (30)
Radio Systems, and are maintained by the Third C neva-Linn Partnership
Project (34OPP). .A typical I_JMTS syst C117 architectnre accordance with
current 3CiPP spec ifications is depicted in FTC-. 1 'The T_TMTS network
architecture includes a Core Network (CTV) interconnected with a TITVVVS
"lerrestx-ial Radio Access Network (T_TTRATNI) -via an In interface. The
Ism is configured to pro-vide wireless telecommunication services to users
throngh wireless transmit receive unit:-; (W2142.11s), referred to as user
equipments "Hs), via a On radio interface. A. commonly employed air
interface defined in the t_TM'ES standard is V..; Cie-h Mad code ai-vision
ran ltiple access (W-COMA). "The 1.3"-FRAP-4 has one or more radio network
controllers (R1'4C.2s) and base stations, referred to as Node" 13s, which
collective:ly provide for the geographic c crverage For wireless
cormantnications with T_TPs UJplinlc (L-1_,) contrmanic ations refer to
tx-ansmissions From LIE to r-Tode 13, arta downlink_ (CPT) comnrunications
re ler to transmit SS1CMS freirl Node 13 to Oh?. One or more h-Tode 13s are
connec ted to each 1.2-r4C an Tub interlace; R_T'TCs within a Irl-12-"s_rg
communicate No' la an I ur interface.     According to 3(3-PP standard
Release 6 For high speed -uplink packet access (2I ISLJ -PA), the MAC layer
rranatiplexes higher layer data into IVJAC-e Pr>1._ Is. In a transmission
time interval crino, the MAC- layer sends one 1\4 _&C-e POT_J to the
Pr-IThr layer to be transmitted over the entrant.: cci dedic ated channel
(E-ocia 1) dedicated physical data control channel (P.-1-9P0CI4). As part
of link adaptation, the 1V1-A-C layer performs enhanced transport hannat
combination (E-212PC) selec - non based on radio link control (RI-C2)
logical channel priority, RT__,C butler occupancy, physical CI 1 i_111 el
conditions, serving grants, non-serving grants, power limitations, hybrid
antornatic repeat recitt est (EI.A.R.Q) profile and logical c Hamlet Ann td
oraing to 3O_L'IT) standard Release 6, the radio link control (121_,C)
layer- in acknowledged mode (_A_N4) can only operate lasing .finced RI ,C2
protocol data unit (POIT) sizes_ In addition, the high-speed mediana access
control (M-Ask:2-1as) entity in the Et and the medium -Access control
(MACe/es) entity in the 1513 do not support segmentation of the service
data -units (SIDT_Ts) from higher layers. These restric - tions may result
in per ro rmance litnita lions, especially as high speed packet access
(1TSPA) evolves towards higher data rates. In order to reCleh higher data
rates and rednce protocol overhead and padding, a number of new realm-es
were intro - anced to the layer 2 (1- -2) protocol in 3CPP Release 7. In
particular-, flexible 1tLC PL31." sizes and N'LAC segmentation in  



the downlink werc, introdn c ed. flovvever, corresponding L2 entrancernents
were not introduced for uplink- operation in 3CFF Release 7.     N4 ore
recently, a new 3011-'1' w oric I tena 171 as been proposed For Improved
L.2 Uplink to introdtsz.-e enhanc en:nen-Is to L2 operation in the uplink-.
Some or the objectives. of Improved E.2 I.Tplink Mc bade: stipport for
flexible R_LC TPITYILT sizes; support for MAC segmentation of higher layer
I-'10FTs inclu ding NT.Acz-a. and MAC-c FLYE_Ts; smooth transition Between
old_ and new protocol formats; and support for seamless state transitions
between the CELL 001, CELL. CIE311-11, .         and TSR A_PCIHL states,
dependent on potential enhancements to the CELL. FACET tiplink
transmission.     .According to 3 CIP P. Release 7, two MAC sub -I -ay ars
, MA.C.-e and MAC.--es, handle the etaltaxic ea dedic atea tranSport
channel (E-OCI4) in the nplink MAC-es sits on top of MAC:7-e and receives
dedicated MA.C7. (MAC-d) YOT___Ts directly from the MAC-d_ entity. MAC-es
SLY0s (i.e. m_Ac-d. FOlts) of the same size, coming front a particular
logical channel are inn ltiplexed together into a single MAC-es payload,
and there is only one 1VLAC2-es IPLYLY per logical channel per transmission
time interval cr---m since only one m_Ac-d P013 size is allowed per logical
channel per rnrni A_ header is prepended to the 1\424,c-es payload. The
riurnher of PIT_YLTs /cT and a data description indicator COOT) value
identifying the logical channel, the MAC-cl now and the MAC-es SUFT siz.e
are included as part of the MA.C-e header. In case sufficient space is left
in the E-OCFI transport block: or if Scheduling Information (Si) needs to
be transmitted, an SI is inclilded at the end of the MAC-e POLL Multiple
MAC-es fl'IDLTs from nail ltiple logic al channels can be included, hut
only one MAC -e I'OFT can he transmitted in a TTI. _According to 301731
Release 7, allPOI Is contained in a MAC-es F17,I.T are fixed to a
preconfigured. IPOLT si zte.Tn contrast, ac cording to the Improved 1-2
-Uplink work item, a MAC-es Frill rnay contain one or more MAC-d PE:PILTs,
MAC-c PIDIFjs or R_LC F'Efl__Ts, or segments thereof, of different sizes as
received froni higher layers_ "fate existing 1\4ACc/es headers and
protocols according to 3(3-PP Release 7 or earlier do not stipport such
-flexibility in MAC-es SUFI sizes_ For example, the data description
indicator (DOLXI) nem_ that indicates the Logical channel TO, m_Ac-d now
lo, and the F'1-3-13 size can no longer Be nsea, hecanse the MAC-es I>E3FT
size will not be from a set of fixed. sizes. More generally, introduction
of segmentation at the MAC layer increases the c omplexity in designing
low-octerheEla process for the rsetAc-etes header. Therefore, it is
desirable to lta-ve effic ient methods of specifying the lengths of MAC-es
SOT Js, the logical channel it belongs to, and how it is segmented when
fle,cible ii CT .1-'01.3 sizes and MAC. segmentation are permitted_
SLIMM_AR,Thrr     Methods and apparattis for layer 2 processing and
creating protocol data units (P11) 13s) for wireless communications are
disclos ed_ Processing at the_ median access control (MAC) layer and
creation or 1-t7Ci5 supports flexible higher layer I'OLT sizes as well as
MAC layer segmentation in uplink: wireless connni in ica tions Enhanced
M.A.C7.-es are created by concatenating enhanced M___A_C-es service data
units (511) Us) based on higher layer PlOtTs and segments thereof, where
segmentation information is in:Chided in the eat:mite ed. MAC-es he An
enhanced MA_C-e header is generated for each enhanced 1.4.A.c.2-es FiE3T..1
to describe information abaDnit the enhanced MAC-es Art enhanced mAc-e PUTS
is created by concatenating enhanced M_AC-es 1P01) s  and, enhanced m_Asc
-e headers. y'sta eftlaa need MAC- es he acter may Mc:Mae a Transmit
Sermence Number (rsn) field, a Segmentation oescrintion (SO) field, length
fields to Indic ate the length of each enhanced mm,,--es SE)1.3 and logical
channel indicator (1-0-1-10) fields. enhanced MAC-e header may include one
or more logical channel indicator (L-C21-1-TO) fie:1db> for corresponding
enhanced MAC-es F'F,T__Ts or enhanced m,a,..c.-2-es SOFTs. Additionally,
length (I-) fields 233.a y be added to the enhanced MAC-e header to
indicate the length of enhanced 1\421C-es SE)ils. -17-arions teclanicrues
are disclosed for indicating the end of the enhanced miA,..c2-e laea den In
another ernbodiment, methods for efficient signaling over the hab frame
protocol are proposed to s-tipport   C,113.C.171-ta ti MT and flexible ICC
F01.1 sizes. A inainalaer of enhanced 1\4ACT2-es F'OLts may be included in
the enhanced dedicated channel (u.-no-1)10h frame format. Additionally, a
1.-C1-1-ILa of the enhanced MAC-es F013-, or a m.is-cs-ci flow 10 may be
included. For each T.,C1I-in, a number of enhanced MAC-es. STOT_Is per
enhanced MAC-es 1-104_1 and lengths of the enhanced MAC-es SOLIs may be
signaled. flaIEF OflS(.2-1211-rTIONT OF TIM 012-/VVVINTGS           more
detailed maderstartaing may be had from the following des Cripai011,
giVelEIL by way of:example in conjunction with the accompanying drawings
wherein:     FIG. 1 shows an overview of the system architecture of a c
onventiona I T_Trii-vers al mobile -retec Orarmanic ations Systems (T_TMTS)
network;     FIG. 2 shows an overview of an enhanced MACC-e/es entity in
layer 2 (1.2) in a wireless transmit/receive unit (WITZTJ) in accordance
with the proposed Improved T.2 -Uplink work item; FIG. 3 show s a
frarnewfor enhanced M_A_C-e/es proto- col data unit (13101_/) creation and
header structure, in accordaric e with the teachings herein; 



FIG-. 4 snows an enhanced mm.--es header struenire, in a cc o rd atic e
with one enabo d anent;               S shows an enhartc ed. 14A_C-e
P.E3T_T header forriaat with one logical channel identification
(1-C.:14-TO) field per enhanced m_Asc-es Inflif, in accordance with another
errabodiment;     1.710. 6 shows an enhanced MAC-e header format with the
1-_,C4-1-TE) field repeated for every enhanced MAC-es 5011 or segment, in a
ciccirclarice with another eanhodirrient;     FIG. '7 shows an enhanced
MAC-es inExcf format with 24 enhanced MAC-es SOCTs and NT length indicator
fields, in ace ordanc e with another curibodiment; FT S shows an enhancedes
l?'.01LJ Format with 1-0-1-10, NI enhanced MAC-es SOFTs and NT length
indicator fields, in a cot-done e with another embodiment;     1710. 9
shows an enhanced M.A.C2-e FIE)F.T Format with a total length indictor
field, in accordance with another embodimerit;     FIG. 10 shows an
eat-mane ea MAC -e header with a one bit header field indicant:1s
Scheduling Information (SI) presence, in accordance with another
embodiment; and     no. ill shows a flow diagram of-a procedure for
generating an enhanced MAC-e Fliart-T in ace ordance with one embodiment.
L.).1E.TAII-HL.) I CS'Cl_211'44CtNI 'When referred to hereafter, the
ter-nail:tot cloy "wireless transmit/receive unit 0.7v-raffir includes but
is not limited to aSer equipment (FIE), a mobile station, a fixed or mobile
subscriber unit, a pager, a cellular telephone, a personal digi-  t a 1
assistant ( PIE-a_zse) , a C.7 017-11_, te r, or any other type of laser
de-vice capable or operating in a -wireless environment When referred to
hereafter, the tenni no logy "ba se s tion" itac latcles but is not limited
to a T?Tocic-- L3 , a site controller, an access point (AT), or any other
type of interfaci tag, device capable of operating in a wireless et-nu To
tament. erein, enhanc ed-e, entianc e d MAC. - Cs, and 



enhanced myssci. -ciles; are n s ed to represent enhanced -versions of
existing medium access control (MAC-') protocols in high speed packet
access (I Lc:SPA), inch] ding, lant not limited to, , MAC-es and NtAC-e/es
I:IC.3-S . 3-10 ill-us-trate enhanced mAkc-2-e packet data mai ts (Fr-V)I
s,) and headers and enhanced T.A_Asc -es nE31__Js, service dcit-t -units
(SE:IC Is) and headers in a cc o rdatac e with  the e n-t ho din-lent s hew
e et-, MAC -e and MAC-es labels are as date to space constraints. A higher
layer POLl may refer to ad f'/OLT, a MAC-c POTS, or an anc notr
rvr.Atc-2-a,and arc-RE, s may be treated equivalently in the proposed
embodiments herein_ An. RIL,C2 VOT_T belongs to a dedicated logical channel
and is forwarded to the IMAC17-0 entity. The entity then forwards the da la
to the enhanced r.../rp,..c -es entity. The outpu t of the TvrAsc-d is
called a m_easc-d POTJ_A 1.4.A.c-d. P9OT_T inchtaes data recenzed from the
dedic ated control channel (0C-C-a--1) or the dedicated tra Mc channel (OTC
logical channel s, while a MAC - c .11.013 inc 1 nate. data received front
e o r-nriaorx channel s S as the CO ththe it eee t 1-CA Chi arthel (CC )
For CoeXte - rite nc en sonic of the ethbocliments herein may be described
with re -Fe renc e to EZ,AL,C7 F113ils , how eves-, the ern b o dim ent s
are equally applicable to Tvr.gic-d or rvrAtc..-c POT__Ts and have the s
-ante httacti carnality for ltlC, 1.4_,Asics-d. and MAC-c POLJ s. Also,
Xflea Save of length or si e refers to a la unctber orbits or bytes, unless
otherwise sp eci fled         C3-. 2 shows a block diagram cal an enhanced
MAC- c-/es entity 200 in accordance  -with the teaching Herein. The
enhanced M-A,C7-eVes entity 200 na ut 1 tip lex es logical channel data
from higher layers enti ties, including the m_Ac-a, MAC- c, and radio link.
control  (R.L.,C) entities, into enhanced             p.1734.il s and
provides thena in the fo 1-177 o f tra tasport blocks (Th s) to the
physical (1-31--W) layer entity. The enhanced rvr..A.c..-eifes entity n 0
may include the full owing entities a hybrid a ntorrt atic repeat x-ecntest
(I C2) entity 222, a segmentation entity 21 4 , which may contain a
segmentation. buffer 216, a multiplexer- and --rsiv setting entity 218, a
sclaed tr ling entity 220, and an enhanced transport format combination
(I8,-TFC.) selection entity 212.     The I--TARIQ entity 222 may he
ernaligmed to handle MAC layer rune ti on 2-; relating to -the 1-1A_R_Q
protocol for error eorrecti on, inc In-cling storing and retransmitting
etala mac ecl MA,..C-e payloads- 1 he segnitentation entity 214 segments
higher layer _ROT_Is when they are too large to lit into the enhanced
IVIAC7-e 1=-1711 I and sends the segment to riattltipl exer 218 The
remaining se-gm etit is stored in the segmentation billTer 216. rhe
multiplexer and -rST-T setting entity 218 is responsible for concatenating
noculti pie enlaa need MAC-es SOLI s, which inel ride segmented or complete
higher layer 1=-Ws, into enhanced Tyr AC-es I'OT_Ts The multiplexer and
"I.S1"-4 setting entity 21S also multiplexes multiple enhanced MAC-es 1--0
J s from the multiplexed logical channels into enhanced rvrAtc---.-e s to
be pro vided to the Pil-fir layer for transmission in the nex t
transmission time interval (T-1 I ) as instructed by the selection  entity
212. Tlae scheduli ng entity 220 may be configured to route associated tapl
ink sig- 



naling. TI-xeC selection can i ty 212 determines how ranch data can be sent
in a-based on scheduling int in-rnation, Relati ve CS-rants (12C3 s), A la
selutte rants (ACi-s.), and serving (3-rants (S C3-s) and avail able power
resonrc es and determines E.---rEc restriction, -which is ut sc-ct to
determine the maximum 40  available data the 11E, can transmit based on
awaiialpie power. TE-71-17C72 selection entity 211 2 also controls the
multiplexer 218.     FTC 3 shows a framework for enhanced NA ACT-e/es PIOIT
creation and header structure, in accordance with the teachings herein. The
embodiments disclosed herein are consistent with this framework, and may be
ins Ca a 10 rl.e Or in any coinbina Lion, as desired. -Att enhanced MAC -e
PDij 300 For the enhanced dedicated transport channel (E-DCI-I) consists of
one or more enhanced IVIAC17.--e headers 305 and one or trIC) re enhanced
MAC-es POLfs 310. The enhanced m_Ac-es sub-layer rec eives higher- layer
PDT-Ts or segments thereof, including 12.11 -CT-, 2s4AC-0 and MA-C-c Polls.
Within the enhanced NAAC-es stab-layer, the higher layer POT_Ts or segments
thereof are referred to as enhanc ed M-AC-es SDT_Iti 315. The exthane ed
MAC-es sub -layer generates an enhanced MAC-es VD-t_t 310 consisting of one
or more enhanced MAC-es SDT_Ts 3115 and all enhanced MAC-es header 320. The
enhanced MAC-es SOT_Js 315 may have different sies. Cierierally, one
enhanced MAC-e JPL3T_J 3 00 and multiple enhanced MAC-es PDT_Ts 310 from
multiple logical channels can be transmitted per transmission time
in-ten-al cr-rio. _According -to one ernbodimeatat, segmentation may be
per- formed per logical channel at the enhanced MAC-es slat-Lilayer.
Segmentation ballamation may be si,grtaled within the enhalaCecl IN4 AC-es
header. the segmentation int:en-nation may be a two bit held. the
segmentation information indicates -whether the first and/or last enhanced
ISIAC-es SOT_Ts of the enhanced MAC-es POTI are segments or are complete
higher layer P0 U s. -Ae c ordingl y, the enhanced header may contain two
fields: a Transmit Sequence IV-umber (TS/V) held and a Segmentation
Description (SD) held. the term SO is used to indicate the segmentation
information so as not to be confused with the existing layer 2 scheduling
information (SI) field that is used to transfer scheduling information,
arnica ugh any term can be used as desired. If, for example, the "T-SP-4
field is six bits and the SD held_ is two hits, the enhanced MAC-es header
bec ornes byte aligned. PIC-. 4 shows an et-thane ea m_Ac-es header struc
ture, in a cc ordanc with one embodiment. "The enhanced MAC-es 1.3011 410
liac bides 1.< enhanced MAC-es SO Us 415 and an enhanced rvi.-Ac-es header
420, which includes the -1.-s-1-4 held 425 and the SD held 430.
According to another embodiment, a logical channel indicator (LC:TT-10)
held may be added to the enhanced m_ascs-e header for ev cry enhanced
MAC-es 1'011 in in the enhanced MAC-e VDU in order to indicate the logical
channel identity for each enhanced MAC-es FDT.T_ The IL-C1-1-ID held may be
present once per enhanced MAC-es F*01.3. Alternatively, an LC:1-1-11D field
may be present for each enhanced IVIAC-es SW in the enhanced MAC-es POCJ.
The I_XETT-TO field in the enhanced MAC -e header can he used. by the Node
H to demnitiplex the enhanced MAC-e PDIJ into the proper flows to be sent
to the radio network controller (R.TVC). If an 11-0-I-ID held. is used per
enhanced MAC-es SW, the T-Tode 1=1 rnay be configured to determine that a
new enhanced MAC-es f'DTJ has started when the val ne or the next ir_c
H-IL) field is different from the previously read held_ flecanse the
LC-I-IDs will be nnique within each enhanced MAC-e/es entity, the mapping
between the 1-_,C1-1-ID and the T.4.A.c-2-d flow may be kriciwn By both the
WT1RT T and the network. Ha sed on the I_Ctl -10, the tgode 173 can route
the corresponding enhanced MAC-es _POT_T to the appropriate MAC -a now.
_Additionally, an individual length (lb) held may be included :tor each
enhanced m_Ac,-es SOLT within a la enhatac ed. MAC-es lP01_3- inchuded in
the enhanced NA AC-e header in order to indicate the length of that
enhanced Nt.A.c.2-es SDI J_  



"Ilo signal the end of the enhanced PVLAC-e header or the presence or an n,
fAd d Tb r the case where a single LC-I-In per enhanced MAC-es 1-'1:1-0 is
used, any one or more of the  ollowing teclanicnies can be used, alone or
in combination. A. finish length :field (17,-.) nag rnay be -used to
indicate, for the logical channel or entainc co P./LAC-es i-E301-T, that no
more r,  ields are present_ me -held following the Fr_ flag held may either
be another LCE-I-IL-3 or the end of the enhanced 2..4.2\-c-e header. In one
alternative, the end of the enhanced MAC-e header can be implicitly
detected, by the Node 13. In another alternative, a special reserved
-..falue of themay be nsed to indicate the end of the enhanced D.4_,es.c-e
header or the presence of the SI new_ me special reserved 'Statue of the
may be inc hided at the end of the enhanced_ M.A.C-e Header or may only be
present when there is enough empty space in the enhanced MACI-e I>00. In
analternative, finish header fr.'n-i) flag may be used to indicate the end
of the enhanced MACT.-e header. In another atternatiVe, a finish (F) fi
ELS; in the enbn ncea -e header may indicate any one or more of the
following: no more L fields are present for the   .C.-11-if) or entianc ea
IN,,n4s.c-es PO1J, hat it is not the end of the enhanced p."4.4-c-e he no
more 11Th fields are present and it is the end of the enhanced. MAC-e
header; and there are more                 and IL field to follow.
Optionally, the Fe flag may be a two bit field.               S shows an
ermh anc ed m..A.c-e poll Ilea der for mat with one Lal-in -field per
enhanced.PVIAC-es poll, in accordance with another embodiment. the enh al2C
ea M.A.C-C F.10-1Lj SOO includes enhanced MAC-es IF01is S10
and2-4erilinsiced MAC-e headers SOS. In7acla enhanced PVIA_C-e header sips
comprises an LCIHT-I 0 field 532 indicating the logical channel for the
enhanced D..4-As.,c.-_-es F>Y11.3, one or more IL fields 534 indicating the
length or enhanced MAC-es SL1ils, and an field 536 to indicate the location
within the header as described oh ove     ro signal the end of the enhanced
bfr/f__Ar.....-e Header or the presence of an L field for the case where a
L_CLI-IE3 field per enhanced. PVLAC-es SCii_T i s lased, any one or more of
the following techniques can be -used., alone or in combination. The
LCI-3i-I0 of each. enhanced MAC-es STYIJ or segment may be :followed by an
I field. A.n enhanced r..42ai.cs-es STD.-L/ from the same logical channel
has the sainc-i I CLI.-10 in the header, and thus a change in the
LCI-I-Iflheader ii.aay indicate the end of the corresponding enhanced
MAC-es Optionally, a. special reserved Value of-the LCTLI-I0 field may be
used_ to indicate the end of the header or the presence of SI. The special
reserved viihie of the LCLI-TO may be included at the end of the." header
or may only be present when there is enough empty space in the enhanced
PVIAC-e L'OLT. Alternatively, the end of the enhanced MAC-e header can be
implicitly detected by the Node T-3_ Additionally, any one of the flag
fields Fen, F_a or'? as described above may be used to indicate the end
ofthe header- HICI. 6 shows an enhancheader format with the nc:14-in field
repeated for each enhanced MAC-es S1OTJ, in accordance with another
embodiment. the en bane ed MAC-e VEYC_I 600 inclndes P..-T enhanced MAC-es
1:30.1__Ts 610 and /V 



b aiced M2S-C: - e h ender S 605_ Encli enhanc cci -MAC -e header 605
comprises at least IC r....._cn-To fields 632 indicating the logical
claannel tor each. ex-thane ed. MAC-es SEYLI in the enhanced M_Aii..C-es
PIT30, IC I. :fields 634 indicating the length of each enhanced MAC-es
SOLT, and IC F' flags indicating, more fields are present. in the enhanc
ed. MAC -e header or if is the end of the enhanced M.A.C-e header.     In
accordance with another embodiment, methods for efficient signaling over
the It. b frame protocol are disclosed in order to support the changes
introduced in the Improved 1EL2             wo TIC item. On the 1ITIR_Af-4
side, the enhanced MAC-es entity resides in the serving radio network c
ontroller (S1R-1'NIC) and the enhanced MAC -e entity resides in the l`gode
E3. The enhanced MAC-es entity is generally not aware of the enhanced MAC-
es SLYLY descriptors and the logical c-lmnaiel to which an enhanced MAC-es
Pf:IIJ belongs. 13ec:anse this information is inclnded, in the enhanced
isArAoC:- e header only, it inay not be forwarded by the 1?Tode 13 to the
TR-TVC together with the enhanced N/LAC-es SDFT. The lub frame protocol may
be modinea so that any usefal information can be sent from the enhanced
MAC-e entity in the Node 13 to the enhanced MAC-es entity in the
Sfl.TIC72._     More specifically, the DDT and fields do not need to be
sent to the enhanced MAC-es entity in the SR-1NC. As described above, the
field gist esthe manber of enhanced MAC-es SLYTTs in an enhanced M_A_C-es
17'013 and the DDT fields gives the index -to a TS/LAC-a flow, logical
channel, and PDT__T length. How e'er, any one or more of the following
fields may be inc hided for the E.,-oct I Inb frame format. nun-fiber
ofenhanc ea MAC-es YOLTs, 1_,C7I-1-ID and length of -the enlicunced MAC-es
SDT_T, and/or MAC-ci flow ID_ Additionally, for each 1-0-1-10, a number of
erthaneed. M-ACLes SOEJs per chlorine ed MAC-es I'DT_T may be provided as
well as a length of enhanced MAC--es SDT_Ts.     Accord hag to an alternate
embodiment, specific enhanced MAC-es 5013 descriptors can be directly
incorporated in the enhanced m_Asc-es header. An k field may be used to
indicate the length of the enhanced MAC-es SDIJ or segment. After the TS1'4
and SD fields, an I- field may be included for every enhanced MAC-es SOLT.
'The end of the enhanced MAC-es header can be implic itly detected by the
receiving enhanced M_A_C-es entity, or it can be explicitly indicated by
the -use of a finish (F) flag. FTC-. '7 shows an enhanced MAC-es 1-'1011
format with IC enhanced 1'sac-es SDITs and lc length (I-) indicator fields,
in accordance with another embodiment. -rhe enhanced MAC-es P011 710
includes IC enhanced NI-AC-es SDIT-s 715, and enhanced m_za,c.--es header
720. miae enhanced header 720 includes TST?T field '725, SD field-730 and
fields 738 to indicate the length of each enhanced MAC:- es SDIT 715. Ace
ording to another embodiment, the-I0 field can be included in the enhanced
MAC-es header. The II-My be present. only once per enhanced MAC-es IPOT.J
together with the TSIN4- and SD fields. Alternatively, the 1-C1-1- 1D may
be repeated for every enhanced MAC-es SOLT . This alternative woilld allow
for the aerlatliti ril te,C ing and routing of the packets in the enhanced
MAC-es entity. FICi. 8 StOWS ala enhanced MAC-es 17>Dfl format with
I1ThC1-1-ID, TC enhanced MAC-es SDITs and IC length indicator fields, in
accordance wi another embodiment. The enhanced MAC-es PDTJ 810 includes IC
enha need Nac,--es SD-LT s 815 and enhanced isALAc -c s header 820. The
enhanced M-A-C-escit.-a- 820 in-chides TS/NTszs, so field 830, IC 11,
fields 838 and ,c71-1-10 field 840.     If the dernultiplexing of the
enhanced MAC-e MD-I_J is performed by the Node 11, a method may be defined
to allow the l'Socle EI to know the size of the enhanced MAC-es I'DIJ in
the enhanced irvizAsc-e PDTJ. Therefore, in order to signal the size and
logical c laa mine I of the enhanced MAC-es I>DIJ, the enhancedheader may
contain an k-CFI-ID nem. and one length indicator field for every enhanced
MAC -es I>OFT. The length indicator field, T-st"", corresponds to the total
enhanced MAC-es YO LT size c orrespcf riding to the logical 



channel identified by thefield. The size of the length indic ator field
ksz,".,., may large enough to ace taunt for the biggest enhanced NILAC-es
I>017 size. For example, the field may be the stun of all k fields in the
enhanced MACT-es  1-'01T header pin S. the length of enhanced m_Ac-es POLl
header. The end of the enhanced my\x2.-e header can be detected implicitly,
By a special reservedflC71-1-10 N?-alne or by a finish (IF) flag as
described above_ .171ICii_ 9 shows an enhanced MACT-e IT'OfT format with a
total length indictor field, in accordance with another embodiment. The
enharic ed MAC -e 1-11TifT 900 includ.es TNT enhanced. MAC-es POils 910,
and INT enhanced headers 905 and optionally I field 935 to indicate the end
of the enhanced header 905. Hach enhanced MAC-e header 905 includes an
1-CII-T0 field 932 and an -held 945.      An cording to another
ethbodinient, a 001 field can be used.. A set of 001 indexes may be
configured by higher layers. The size indicated in the E)OI field gives the
size of the total enhanced MAC-es F01 T included in the enhanced
NtACes POLL The logical channel is identified by the 001 field so no
additional IL,01-10 is required to be added. Alternatively, a separate
1-0--I-IE> can be included and the 001 held, is -used to indicate a set of
sizes, dins allowing a bigger set or si2tes to -Be Li sea. In another
alternative, in order to allow for a bigger set of sizes to be used, the
001 field can be used in corajmacnon with the field to stye the size of the
enhanced MAC-es F'DT_T. For example the total enhanced MAC-es I'Olf size
can be TDPOT*INT bits long, where INT is the alue of the /NT field.
Alternatively, multiple 01011 and /NT fields can Be used to indicate the
size of one enhanced Nii.A.c-cs POUT, if the set of sizes being used is not
snmcient to indicate the sie of the enhanced MAC-es POT IT. 174.-3.r
example, the index set of can be configured in multiples of 10 bits (for
example, 1, 10, 100, 1000 and so on). If the enhanced MAC-es size is not a
multiple ofany of the configured ODIs, several 001 fields can be used to
indicate the size mne sum of all 00I><INT fields corresponding to the same
logical channels gives the total size ofthe enhanced MAC-es POT T_ For
example, if the size ofthe POD. is 23000 bits, the corresponding DOI and IT
fields are: 001, i index -10000 and INT, -2 such that E3011><INT1-20000,
and            ilaCICX=iocK) and such that J001-,x/N1-=-3000.
Alternatively, the de-multiplexing function may be moved. to the enhanced
IVIA_C-es sub-layer in the IZANIC. In this case, no enhanc ea MAC-e header
i s required for a la enhanc ed. N./JAC-es header similar to that shown in
EICit. '7. me enhanced MAC-e PD Ti consists of the nniltipIecing oF
multiple enhanced m_A\c-es II? Otis without any enhanced MAC-e header,
according to the general structure shown in PIC+. 3.     2A.c cording to
another embodiment, the tub frame protocol may signal any of the t011owing
inf'ormnation, alone or in   onibination: the number of enhanced
rviLiN.c.2.-es ir-ol_Js and the 11,01-10 or each enhanced MAC-es POTS; the
number of enhanced rsac-es PE3T_Ts, the of each enhanced MAC-es 13D CT and
the total length of each enna need l's/LAC-es F"E3T_T; the number of
enhanced MAC-es 1"01Lts, and the 001 and NI fields of each enhanced MAC-es
POil; the number of 00I and NT fields, and the OEM and /NT fields; and the
number of el:finnan ed MAC-es :VDUs, the number of 001 and TNT field per
enhanced POUT, and all the 001 and 1%4 fields for each enhanc ed MAC- es
1-'0 13.     Ac cording to another embodiment one c onamon Header may- be
used. The signaling and descriptors may be included iml only one of the
headers, liha t i s either the enhanced 1\42.'c -e header or enhanced
MAC-es header. I f the enhanced NA...Asc.-0 header is in sod, the enhanced
MAC -e header- can contain any ornbination of enhanced MAC-es and enhanc ea
headers described herein. More specifically, the common MAC header
preferably contains to fell owing inforianttion, for every enhanced MAC-es
POUT: a I'SINI field, an S0 field, an field and a length indicator of
thecnIaanced MAC-es 



SE3ils.       Once the hybrid automatic retransmit request (I-1.2^%.12C.2)
processing for an enhanced MAC-e 1301.3 is c omplete and the enhanced MAC-e
IPOT.J is successfully received, it is sent to the srzavc via the inb as a
full packet. NO de-milltiplexing into the corresponding MA.C.-d flows is
performed in the 1%4Ode 13_ Tithe SI is included in the enhanced MAC-e
PEYILT, the bfode El may be responsible for extracting, the SI and possibly
removing padding. -le indicate the presence of SI and to allow the I'Vecie
S to extract the SI, a Length (E.) field can be included in the enhanced
MAC7.-e header_ In this case, the I- field indicates the total length of
data Inc hided in the enfruic ed. MAC-e . "The P4 ode 13 can use this
information to extract the data part of the enhanced MACe L'E3LT and the SI
and. padding if present. _Alternatively, the ITh field rnay he included in
the header if the st is inchtded in the enhanced rviLns.c.-e PLYL.T. The
presence of the SI can be signaled by a one bit header field. If the bit is
set indicating that the sa is present, then the L field may follow the one
hit header field, otherwise if SI is indicated as not being present the I-
field may be omitted. Alternatively, no E. field. may he included in the
header. A. one-bit indicator field is included that indicates whether SI is
present in the enhanced MAJCS-e t'OCJ . If padding Bits are added, the pad-
ding bits follow the data and the st is concatenated to the end. of the
enhanced rvisaiscs,-e 1>LDL-1 after padding. The last IS bits are reserved
-for the ST_ --rhe Ts-Tode ID may extract the last 18 bits corresponding to
the SI, and send the remaining data with padding to the enhcmc ed MA.C.7-es
entity, silch that the 



enhanced MAC-cs entity can remove the padding. mere may be only one bib now
that sends data to the 12.1?TC; for each WfaLt, as opposed to one lob now
for every 11\4AC-cl flow_ In addition, the Inb frame protocol does not need
to indicate the number of enhanced MAC-es Pt3T__Ts, the 001 and. Ni fields.
illustrates an enhanced MAC-e header with a one bit header field indicating
SI presence, in ace ordance with another embodiment . The enhanc edJPOT_J
10 0 includes MAC: payload 105, enhancedheader 110 including a one bit
header (II) field indicating ST presence, padding bits 1.1S and si field
120,      Upon reception of the enhanced rd_eas..c,-e noti-, the ars/C.' is
responsible for any One or more of the following: de-multipletng the
enhanced MAC.2-e POT I; extracting the segmentation information;
reassembling packets, if segmented; sending the enhanced m.A.c-es nntrs to
the appropriate logical channel; and optionally, removing any padding bits
from the enhanced TWILACI:-e 1>013, if the removal is not performed in the
I'-lode a      &e cording to another enaboctiment, if the enhanced MAC - es
SfYITs are of similar si ze, the repetition of the L. field for every
enhanced Ni_Asc- -es SO 13 may result in an in signaling method and
increased. overhead. -,r0 overcome this, enhanced T.41/1/2c-es SLYLIs may
be described by a single length indicator (T.) field and an 717T field
indicating the number of enhanced rvt__Ac -es SlD-Lts with the sanoLe size.
The /V field maybe present after every 1- field, or it may be present only
when more than one enhanced MAC-es SfliT of the same size is present_ In
the latter case, in order to indicate the presence of the lINT field., an
additional bit may be added after the I- field indicating the presence of
the -TV field.     Alternatively, one or 1:717l 0 re special 11 field
vaines may be used, some -values can Be reserved and configured by the
network to represent a set of fixed sizes. For example, one of the valnes
can represent the maximum 121_,C2 1>013 size being nsed. when more than one
enhanced whsc-,-es SElLT of fins size is present in the enhanced
its4,4,(2-es JPOLl, the special L. field followed by an I-4 field can be
used. The presence of the NT field can be implicitly known when one of
these values is used. me mapping between the IL. field vfAlne and the
length preferably is known by both the T'TRtI and the network.
A.ccording to another embodiment, the restriction of v - Mg only one
enhanced MAC-es POET from. one logic al Channel per ma -I may be removed.
'Then, the enhanced rs.4.".c-es       y be allowed to create one or more
enhanced - PE:31-1s per logical channel in one mmt one enhanced MACT-es
PE3T-T may carry enhanced MAC-es SOU s of the same size. If several
enhanced S OUT with dirterent ex_ist the tosical channel, different
enhanced M-A_C-es POT-Ts are created for every 



lYor this entho diment, to indicate segmentation informati on and -ESN
number, any one or more of the following proceallreS Ca xi be used, alone
or in c onthina Li on. cording to one procedure, for each logical channel.
one TSISt held and SE) field may be inclnded in the first
enhanced-m_Ac.7.-es n01.3- and  he following enhanced MAC-es PE)T_Ts of
that I osi cal channel contain no header information 'The segmentation
information is interpreted as described above, exc ept that the SO field
preferably indicates whether the first and/or last enhanced MAC-es PE3T__Ts
of the same tochannel con- tains a segment. In another procedure, a 'ESN
field and an sn  ield is included in each enhanced MAC-es IF01-T. 'the
TSP-4: numb er can b e the same a cr0 ss all enhanced m_m_s-es POT-Ts of
the logical channel, or it can be incremented for each new enhanced MAC-es
PE3T-1 created. The SE-3 field Ma y C Lain specific segmentation
information on each enhanced MAC-es PE:311. Optionally, a TST-T field may
be present only once in the :first entranced 2.4_,A.c.-es pot." and the SE)
field may be rep ea tea per enhanced 1.4_,Asc -es PE311.     According to
another embodiment, the lok.cical channel indicator rxiay have any one or
more of the _following forms, alone or in combination _ In One form, an
1_,CTI. -10 field is present for every enhanced m_A_c_7,-es P0 U, even if
it is from the same 10 Sical channel. In another form, the LC-1-EO field.
is present Only once for all the enhanced MAC-es PE31LIs that corresponds
to the same logical channel _ In another form, an .1_,C1H1-10 field may Be
repeated for every enhanced MAC-es SOU within an enticrac ed MAC -es PE3il.
"rne length indicator may have any one or more of the following 1-01-111S ,
a I one or 1121 c (211-111D ma lion. In one form, the length indic at or is
present once for every enhanced mAcc-es POil_ In another Form, the length
indicator is present for every enhanced SOLI within an enhanced MAC-es
P013. In another roma, the length indicator is present only once ftn every
enhanced MAC-es Ir3L3T_I a.cc onapanied By an 1"4 held indicating the
titimber oU enhanced Tvt.A.c.-es 51:,-13s; of the same size within  the
enhanced IN/TAC-es POT J Alternatively, the 1 J117 I field and 174 held may
be as ed for every enhanced MIAC2 -es PO LI of the same logical channel.
According -to another embodiment, only one logical channel may be allowed
to segment a packet. In this case, no other logical channel s may be
allowed to perform segmentation withent c ompleting the transmission of the
remaining segment . -June segmentation information may be included per
logical channel as described. above or it may be Meth tied. only OITICC at
the beginning or the enhanced MAC -e header 'The segments may Be allowed to
reside only at the beginning of the first enhanced MAC-es PE3T-1 or at the
end of the last enlianc ed MAC-es PE3T_J. 'Therefore, the interpretation of
the segmnenla lion informa tion w ill indicate wlietlaer the first enhanced
MAC-es 5015 of the first enhanced MAC-es POLL" arta/ or the last enhanced
tver_Asci-,-es soil or the last enhatic ed MAC 7-es 1-3'11.? LI are
Searnents. The S itinai Cali On May be Carr; ed over the lab frame protocol
from the INToae Et to the RINI:C., where rea s s ern b ly is perfenutd
Alterna Lively, the reasseni - 1D y may Be performed in the enhanced MAC
7-e in the NI ode n. 'The header descriptors other than the ST can be
signaled  using one or a combinationa    of the methods disclosed bereinbe
fore     A cc ording to another errth oddment, logical c hanutael s May be
allowed to be multiplexed into a MAC-a flow. 'The enhance d MAC -es
1-31E31J i s s true tea net- :now  instead of per logic al channel.  There
tip re , mn1tiplecing is done on two le-e1s, at the enhanced 1\4_,A.c.-es
level and the cram:tic ed MAC -e level "Ilhe segmentation informati on and
'if SP< may -be signal ed on] y once per m_Ac-d flow, rather than being
included For evc-ry logical channel flow. _Alternatively, the SI
information In ay be i nc bided for ea cla group of enhanced Tyca,c-es
SflLJ -belonging to the same logical channel . _Alternatively, the SI may
be inch-Idea for each enhanced_ MAC-es SO-IL J and the interpretation  or
the si is on a per enhanced MAC-es SLYLI basis, instead 01 on a Sa, Li r)
of enhanced 1\4_4,c-es SOUS . In addition, the logical chant-lei
identification and the length indicators may be done using one or a
combination of the methods di se-1 o sod lierei nib el:6 . Additionally, a
-version nag cord d Be added to ate enhanced Tvr AC-es header to indicate
whic ii ver Sion of the enhanced. MAC-es is .used.     Fit O. 11, shows a
flow diagram ci, iF a pro c eau W. 150 for generating an enhanced
r.,4-4,c-e -PITYILT in a CC7 ordanc C With one CallD CICHMC.`rrt. step 155,
enhanced MAC-es S Oils are generated ba sect_ on higher layer JP 0-E1 s,
where the enhanced. 1,4_4,c2 -es sOfTs may incindLe sCgiTlerlts of higher
layer 1--3E.)ils In step 1160, an enhanced -1\4A,c-es IPE>T3- is generated.
by cone a t (mating enhanced m_Asc-....-es s and an e tali an Ced MAC-es
header is generated as part of the MAC-es Pfl-LI, where the enhanced MAC-es
header mei-tides segmentation de scrip to r (SO) and transmit sequence
number (-1-S/NT) information. In step 165, a corresponding enhanced MAC - e
header i s generated for each. enhanced MAC-es 1301,1 that iric lades i
riforrnati on ter each ertha aced MAC-es SEDII_T concatenated in the
enhanced Ts.4",4,c-es P011 including a logical channel indicator
(IL.C1-1-I0), a length (L.) field and a finish (F) flag new. In step 170,
an enhanced 41A..0 -e f-off is generated -by concatenating anal tip le
enIaanc ed. MAC-es 1--3E.3-0-s and corresponding M_A_C-e headers .
Additionally-, any one or more of the header fields described aboye and in
Eros. 3-10 may be added to the headers in the enhanced MAC-7-e 1PL)-Lfa s
part of procedure 150. The procedure 150 or f1C3r. 11 may Be performed by
the enhanced MAC- ele s entity 200 or 1710, 2 _     Al the ugh, features
and elements are described above in par-ti cad ar comb ina tions, each
feature or element can be used alone without the other tea-awes and
elements or in vat-leas combinations with or without other lea tare s and
elements. The methods or 11.0W charts provided herein may be implemented in
a co inpn ter program, software, or firtaiware inc, or-p orated in a c
ompater-re acla 13 le sten-age inert ium for execution by a general pturpo
se comp u ter or a -processor. Examples of computer-readable storage
mediain s include a read only memory (ltom), a rat-Anon-I access  memory
(12 _AM), a register, cache memory, sernicenclactor memory devices,
magnetic media such as internal hard. disks and removable di sic., magneto
-optical :media, and optical a:tech a such, as CE3-P.J.DM disks, and
digital -versatile di sks (TWO s).        uti table processors bac hid e,
by way of ex:maple, a general purpose processor, a special purpose
processor, a conventional processor, a digital signal processor (OSP.), a
plurality ofropiroc es s ors, one or rn ore i croproces sc->rs in as s oc i
- -Lion with, a OSP core, a control ler, a naic can ti-c) I 1 er, Appli - 



cation Specific Integrated C. irCtLitS (A SICTs), Field Programmable C-ate
Arrays (UPCAs) circuits, any other type of integrated ci teutit (IC),
and/or a state machine.     A processor in association with software may be
n sect to implement a radio frequency nun sceiver .1Or use in a wireless
transmit receive -unit (w-rat_T), user equipment (1 IF), terrn i - no 1 ,
base station,  radio network controller (12,Pj-C;), or any 1-most computer
-rhe WV-1M may be used in con ja nction with mod-ales, implemented in
hardware and/or software, such as a camera a video camera module, a -vi
deop hone, a speakerphone, a -vibration device, a speaker, a microphone, a
television transceiver, a hand s free headset, a keyboard, a Mite- cala0)
mo du 1 e, a frequiency modulated (F M.) radio unit, a  licanid crystal
display (flc.-2-n) display mail, an organic light--emitting diode (CDI-E1D)
display -unit, a -digital nTwsic player, a media player, a -video game
player 1T1CD dnl e, an Internet browser, and/or any wireless local area
network (WI-A,P-4) or ultra wide l3and (LIVV113) module.  What is claimed
is:      1. _A, method for creating protocol data unit (flli>14) to be pas
sod to a physical layer for uplink wireless conammaicati ons , the method
comprising: a wireless transmit/receive unit (WTHLt_f) generating enhanced
MACT7'.-es service data -units (SO-Cis) based on higher layer packet data
firiits (TPOTTs), wherein each enhanced MAC-es SOT_T includes at least one
complete higher layer Fill314 or at least one segment of a higher layer
PLYLI; the -NATTIRA_T generating an enhanced MAC-es F'014 by concatenating
a plurality of enhanced MAC-es SOT_Ts and generating an enhanced MAC-es
header as part of the enhanced MAC-es P'EfT_T, wherein the enhanced
1\4_71.C-es header includes a segmentation descriptor (S17_)) Held that
indic ates whether at least one enhanced MAC-es SITYCJ concatenated in the
enhanced MAC-es FOI_J- is a complete or segmented higher layer PLYCJ; the
w-TRAT generating a corresponding enhanced MA,C."-e header ler each
enhanced MAC-es 1.311)1J that describes information of each enhanced NTAC
-es SE)13 concatenated in the enhanced MAC-es PTDIT.J; and the Vs/TI211
generating an enhanced IVI_AC-e F015 by concatenating mnitip le enhanced
MAC"-es F3L3I_Ys and correspondi ng enhanced MAC-e headers_      2. "The
method or claim 1, wherein the higher layer 1?1TDIJs include at least one
or a m-Asc-a 1."0"0", a MAC-c F1714, or radio link control (121-(2) POI).
3. The method or claim 1 wherein the SO field indicates if a first enhanced
MAC-es 501I is a segment or a complete higher layer POT     4 The method of
claim 1 wherein the SI73 field indicates if a last enhanced MAC-es S17.31I
is a segment or a complete higher layer PCILT. 5. The method of claim 1
wherein the SO held, is 2 bits.     6 "The method of claim 1 wherein the
enhanced MAC-es itea der further inclndes a al-ansmit SecruenCe Number
(a-siN) Held. 



'7_ The method of claim 6 wherein the T'ST..4 held is 6 bits.     S. me
method, of claim 1 further comprising: adding one logical channel indicator
(T,C.TT-T17.)) held to the corresponding enhanced MA,C"-e header for each
enhanced MAC-es f'LYIJ to indicate a logical channel identity ler each
errinnced MAC-es POLL     9. me method or claim 8 further comprising:
adding a length field to the corresponding enhanced MACI"-e -header for
each enhanced MAC-es sryt_r to indicate a length of each enharie ed MAC- es
SOU.     1 0. The ine tho cl of-claim 9 liirther comprising: adding a one
bit finish flag (JO held to the corresponding enhanced MAC-0 header for
each enhanced MAC-es SLYLI to indicate the end of the enhanced MAC-e
header_ 1 1_ The method or claim 8 firther comprising: adding a finish (E)
flag to the corresponding enhanced 1\41A(1."-e header to indicate at least
one of: no more 1- nelds are present and the end of enhanced IVIA(27-e
header has not been reached, no more L fields are present  and the end of
the enhanced MAC-e header has been reached, and more T, fields are present.
12. The method of claim 1 further comprisino: adding one logical channel
indicator (11,C1-1-117.1) field to the corresponding enhanced MAC-e header
for each etaliane ed M_A-C - es SOLT concatenated in the enhanc ea
r../146,c-es poiu to indicate a logical channel identity for each. erlil
aril::: ea Dv/LAC - es SLDP 13.  13 The method of claim 12 Ihrther
comprising: adding a length (r__,) Held after eachfield, in the
corresponding enhanced MAC-e header to indicate a length of each enhanced
MAC-es SOL_T.      14. The method. of claim. 13 further comprising: adding
a finish flag (F) field after each L field in the corresponding enhanced
m_Ac-e header to indicate the end of the enhanced MAC-e header or if mere
fields remain in the enhanced MAC-e header.      15. The method of claim 13
wherein a change in a II,C2I1-10 -value indicates an end or an enhanced
1..4_2\ic -es POLT.      16. Th.e rrie trio a of c hit 1 wherein enhanced
MAC-es SOILJE, do not include segments of higher layer POils      17. A.
method lin generating an firb enhanced dedicated channel (IR -004) data
frame to be c curium nic ated from a 1'..To de Et to a ra die netvvork
controller (R-NTC), the method comprising: 



adding to the Tub E-CoCI-I data Frame a one or more enhanced MAC-es
Protocol Oata Thai t s (POLJs), wherein the enhanced MAC-es POLTs inclilde
at least one of segmented or complete higher layer Fq20_Js; and adding to
the Tab 5-E)CI-I data Frame a descriptor field For each or the one or more
enhanced MAC-es FOIL_Ts, wherein each descriptor field comprises K logical
channel indicator (1_,CEI-I0) fields for each corresponding enhanced
1.4_,Asc -es PITYLI of the one or more enhanced MAC-es F'Ot__Ts, where IC
is the nurnber of enhanced MAC-es Stills concatenated i la the c 0
rresponding enhanced MAC-es POLL      18. The method of claim 17, wherein
each descriptor field further comprises IC length (1_,) fields and K finish
(E) flags for each corresponding enhanced MAC-es POTS of the one Or more
enhanced MAC-es FOils.      19. _A- wireless transmit/receive -unit
(VV"faUJ) configured to create protocol data unit (POTS) -to be passed to a
physical layer for -uplink wireless communications, the-NA/TALI
comprising,: an enhanced MAC-e/es entity configured. to generate enhanced
MAC-es service duta units (S Otis) based on higher layer packet data units
(FLYI_Ja), wherein each enhanced 1.4-2,,c -es SOU includes at least one c
orripl etc higher layer lz"131Ll or at least one segrrient of a higher
layer POTS; the enhanced MAC-e/es entity co aus-utred to generate an
enhanced M_A_C-es PT,I.T by concatenating a plurality of enhanced MAC-es
SIDT_Js and generating an enhanced MAC-es header as part of the enhanced
MAC-es l'011, wherein the enhanced MAC-es header includes a segmentation
descriptor (SO) field that indicates whether at least one enhanced MAC-es
SEYLT concatenated in the enhanced TVIAC-es TP011I is a c ()nap lete or
segmented Higher layer POTS; and the enhanced MACT.-e/es entity configured
to generate an enhanced my.c.-e PADIJ by concatenating 0111.1tiple enhanced
MAC-es IPOLIs and corresponding enhanced MAC-e headers.      20. The.
VV"1121I_J of19, wherein the higher layer POI_Js include at least one of a
MAC-d POO, a MAC-c POLJ, or a radio link control (I2-LC) POLL      21. The
WTFRIJ of claim 19, wherein the SO "field indicates if a first enhanced
MAC-es SE:olL/ is a segment or a complete higher layer I-'013.      22. The
Wa-aT_T of claim 19 wherein the SO field indicates if a last enhanced
MAC-es SOLI i s a segment or a complete higher layer FICaLT.     23. The
MT-TR-15 of claim 19 wherein the SO field. is 2 bits.      24. -rhe
virrrriT of claim 19 wherein the enhanced MAC-es header further includes a
Jransmit Sequel-lc e T'Turriber ESN)      25. The WITCLT of claim 24
wherein the TST*-4 field is 6 bits_      26. The VV. Tail of claim 19
wherein: the enhanced MAC:- e/es entity is configured to add one logical
channel indicator (I ,CT-T-IID) field to the corresponding enhanced MAC-e
header for each enhanced MAC-es POI_T to indicate a logical channel
identity for each enhanced MAC-es poll_     2'7. The NArrail of claim 26
wherein: the enlimaced 2%4_4,C-1- e/es entity is configured to add a length
(II) field to the cox-respondina enhanced MLAC1-e header For each enhanced
MAC-es SOIT to indicate a length of each enhanced MAC-es SOIL 



28. The WILTRILT of claim 27 wherein: the enhanced MACeles entity is
confignred to add a one bit finish flag (F) field to the corresponding
enhanced 1?.4_,Asc -0 header for ea eh enhanced. IVEAC-es SOLT to indicate
the end of the enhanced MAC-e header.      29. The V1/47-Tail of claim 26
wherein: the enhanced .N.412as_C-e/es entity is configured to add a finish
(F) flag to the corresponding enhanced MAC-e header to indicate at least
one of: no more I- fields are present and the end of enhanced MAC -e header
has not been reached, no more Is fields are present and the end of the
enhanced MAC1-e header ha s been reached, and more IL fieldsare present.
30. The WEAL) or clalirl 19 wherein: the enhanced. NrAscales entity is
configured to add one logical channel indicator (Imen-To) field to the
corresponding enhanced MAC -c header it) JC each enhanced MAC-es SOIJ
concatenated in the enhanced MAC-es POET to indicate a logical channel
identity for each enhanced MAC-es SOLI.      31. The -vv-rim or claim 30
wherein: the enhanced ivrAce/es entity is configured to add a length (k)
field after each               field in the corresponding enhanced MAC-e
:header to indicate a length of each enhanced rynasc-es 501.1.     32_ The
WJEKT/ of claim 31 wherein: the enhanced MAC - cies entity is configured to
add a finish flag (17) field after each F. field in the corresponding
enhanced M.AC-e header to indicate the end or the enhanced MAC - e header
or if more fields remain in the enhanced Ninasc---e he a der.     33. The
AATTP-T_T or claim 30 wherein a change in a LCTI-E0 -vahie indicates an end
or an enhanced MAC-es P013.     34_ the WrI21_11 of claim 30 wherein
enhanced MAC-es STYtis do not inelnde segments of higher layer PLYILTs.
35. A IN ode 113 c otrfi glared to cormn nni c ate an Pub enhanced
dedicated channel (17.-T)CEI) data frame to a radio network controller
(R.1`4C), the Node 13 comprising: the h4odel3 configured to add-to the rub
Et-IDCI-1 data frame a number of enhanced MAC-es Protocol Oata LTrtits
(Polls), wherein the- enhanced MAC-es POLTs include at least one or
segmented or complete higher layer PLThts; and the T-sledel3 conliatired to
add to the lith E"-oc-TET data trarne a descriptor field for each enhanced
MAC-es POTS, wherein each descriptor Bela comprises K logical channel
indicator an-I-To) fields for each corresponding enhanced M_ACT-es POIJ of
the one or more enhanced 1\hoisC-es PCILJs, where IC is the marriber or
enhanced MAC-es .SOLJ s concatenated in the corresponding enhanced MAC-es
POET.      36. The Node 13 of claim 35, wherein each the header descriptor
field further comprises IC length (T) fields and IC finish (17) flags for
each corresponding enhanced MAC-es POET or the one or more enhanced
miAsc-es POLTs 


