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uMieserlmrraed Waiivaatesdeharigbn (ukihle access (W-CDMA). The

UTRAN has one or more radio network controllers (RNCs) and base stations,

referred to as Node Bs, which collectively provide for the geographic 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 wvia 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 (T'TI), the MAC layer sends one MAC-e PDU to
the PHY layer to be transmitted over the enhanced dedicated channel (E-DCH)
dedicated physical data control channel (E-DPDCH). As part of link adaptation,
the MAC layer performs enhanced transport format combination (E-TFC)
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[0009] According to 3GPP Release 7, two MAC sub-layers, MAC-e and
MAC-es, handle the enhanced dedicated transport channel (E-DCH) in the
uplink. MAC-es sits on top of MAC-e and receives dedicated MAC (MAC-d) PDUs
directly from the MAC-d entity. MAC-es SDUs (1.e. MAC-d PDUs) of the same
size, coming from a particular logical channel are multiplexed together into a
single MAC-es payload, and there 1s only one MAC-es PDU per logical channel

per transmission time interval (T'TI) since only one MAC-d PDU size is allowed
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[0011] SUMMARY

[0012] Methods and apparatus for layer 2 processing and creating protocol
data units (PDUs) for wireless communications are disclosed. Processing at the
medium access control (MAC) layer and creation of PDUs supports flexible higher
layer PDU sizes as well as MAC layer segmentation in uplink wireless
communications. Enhanced MAC-es PDUs are created by concatenating
enhanced MAC-es service data units (SDUs) based on higher layer PDUs and

segments thereof, where segmentation information is included in the enhanced
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[0014] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying
drawings wherein:

[0015] Figure 1 shows an overview of the system architecture of a
conventional Universal Mobile Telecommunications Systems (UMTS) network;
[0016] Figure 2 shows an overview of an enhanced MAC-e/es entity in layer
2 (L2) in a wireless transmit/receive unit (WTRU) in accordance with the
proposed Improved L2 Uplink work item,;

[0017] Figure 3 shows a framework for enhanced MAC-e/es protocol data
unit (PDU) creation and header structure, in accordance with the teachings

herein;



[0016] Figure 2 shows an overview of an enhanced
MAC-e/es entity in layer 2 (L2) in a wireless

W@ e@no#isp3d recei ve unit (WIRU) in accordance w RET/URZ908/077846
proposed Inproved L2 Uplink work item [0017] Figure 3
shows a framework for enhanced MAC-e/es protocol data
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accordance wth the teachings herein;[0018] Figure
accxdanse antlenhaeadshdidd€nes header structure, in

accordance with one enbodi nent; [0019]_ Figure 5 shows
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cha Y o | £ '
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accdrd@Red witlgunetfersdiobsdiateranhanced MAC-e header for mat
wth the LCHID field repeated for every enhance

d
[003UC- es Simyusr6 shegnemn enhaneasdcMAdan beaden foreas g the LCH-ID
. nbodi | 00211 Fi h h d MAGC- .
fiel GERATT R0 syt e MA GRSl BDeRmBRE RS Ak fthce with
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13
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igure, 11 shows a flow di agram of a procedure for
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en referred to hereafter, the term nology "wrel ess
indictor field, in accordance with another embodiment;

[0024] Figure 10 shows an enhanced MAC-e header with a one bit header
field indicating Scheduling Information (SI) presence, in accordance with another
embodiment; and

[0025] Figure 11 shows a flow diagram of a procedure for generating an

enhanced MAC-e PDU 1n accordance with one embodiment.

[0026] DETAILED DESCRIPTION

[0027] 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.
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in accordance with the teaching herein. The enhanced MAC-e/es entity 200
multiplexes logical channel data from higher layers entities, including the MAC-
d, MAC-c, and radio link control (RLC) entities, into enhanced MAC-e PDUs and
provides them in the form of transport blocks (TBs) to the physical (PHY) layer
entity. The enhanced MAC-e/es entity 210 may include the following entities: a
hybrid automatic repeat request (HARQ) entity 222, a segmentation entity 214,
which may contain a segmentation buffer 216, a multiplexer and TSN setting
entity 218, a scheduling entity 220, and an enhanced transport format

combination (E-TFC) selection entity 212.
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disclosed herein are consistent with this framework, and may be used alone or in
any combination, as desired. An enhanced MAC-e PDU 300 for the enhanced
dedicated transport channel (E-DCH) consists of one or more enhanced MAC-e
headers 305 and one or more enhanced MAC-es PDUs 310. The enhanced MAC-
es sub-layer receives higher layer PDUs or segments thereof, including RLC,
MAC-d and MAC-c PDUs. Within the enhanced MAC-es sub-layer, the higher
layer PDUs or segments thereof are referred to as enhanced MAC-es SDUs 315.
The enhanced MAC-es sub-layer generates an enhanced MAC-es PDU 310

consisting of one ore more enhanced MAC-es SDUs 315 and an enhanced MAC-es

header 320. The enhanced MAC-es SDUs 315 may have different sizes.
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logiedinanger] MhEhe nhdse 3 MA &nes aib-dnhan kMG agnhedeiehation
320. The enhanced MAC-es SDUs 315 may have different

maysbeesigBetest arithin ¢he @rhﬁh—’@ddl\%ﬁ@@é plano Bkl segmentation
I C.e 310 fr ltiple,. . ..
infefBighich TelaRndl £ e d Btdy (it rqimh BT PiEimagionpipdicates
whettthPtM‘h%ﬁ/é@ﬁd/()ﬂ' Taot eI{}QQr%%]i M\A@é@ snum Bf Mi€enhanced MAC-es
enbodi ment, segnentation nay be perforned per |ogical

PDTdharmeslegmtentm@rearmmoamlwéchegh@u HﬂyeayBDU§egAe¢mdtm@y, the
info may be SI nal ed wi enhanged MAC-es
enhgg %@PA% headse may Oaﬁamvzs? hﬁ 4o bf?rap%t Caygg umber
(Tsmgie??l : gitﬁeaa%g Hf%é‘%ﬁ@,? @ﬁ }\sﬁgﬂ fie'PHS*DqU‘gltee% %ﬂ@b% used to
indleamghﬁifxta&oﬁ@hlfc&mmgmm 800to la¢ eorfased dtith the existing

gher | ayer PDUs. Accordi ng}éi/, t he enhanced MAC-es )
layeyed dshedaling dafarmpation (SDeflé thatrisansed tto Seguels escheduling

1nf0Fmga;%%§)n %.H:%N%lgfll & %e?r%dca% b %a&és‘%” Iﬁcfror %gilar%rf)lé %B)s TSN

IS USE

fiel BRARBit8 At hie rgmflmlls%oaﬂtsaﬁh@&&hémﬁ MAT-USRea ddridtcomes
the existing layer 2 scheduling information (SI) field

byte rrdignied. uslﬁgur@ 4 r&im@svrseans ehban¢dchdVAGF-es rhataiden, structure, in

al.t hou h term e sed .as d
aceGigaiios S Al FERE g, B RN e g 8D gefugtes K
enhaﬁ@eoblmc L 1900002 A\ Con RERARI MDEOQIERCRILE 420, which
al1gned. Figure 4 shows an enhanced MAC-es header
1ndaﬂey6hmE€bJﬁﬂhhﬁz@addnbeEMDEhﬂ@AéOenbodlnent The
enhance% MAC-es PDU 410 i ncludes K_enhanced MAC-e

[00%fhus 41 cariia teRehEB RGBS hadgaralgmnnghdicator (LCH-
ID) hgfci Hl%?rsoet ebc?dem tfh %ln%aéﬁggd ﬁ/ﬂgCt-@ﬁea%PerffoF Egergfse%hanced MAC-

es PDU multiplexed in the enhanced MAC-e PDU 1n order to indicate the logical
channel 1dentity for each enhanced MAC-es PDU. The LCH-ID field may be
present once per enhanced MAC-es PDU. Alternatively, an LCH-ID field may be
present for each enhanced MAC-es SDU in the enhanced MAC-es PDU. The
LCH-ID field in the enhanced MAC-e header can be used by the Node B to de-
multiplex the enhanced MAC-e PDU into the proper flows to be sent to the radio
network controller (RNC). If an LCH-ID field is used per enhanced MAC-es
SDU, the Node B may be configured to determine that a new enhanced MAC-es
PDU has started when the value of the next LCH-ID field is different from the
previously read LCH-ID field. Because the LCH-IDs will be unique within each
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[0034] According to another enbodi nent, a | ogical

channel indicator (LCH D) field my be added to the
wenwaness MAC- e header for every enhanced MACeBCTDER008/077846

mul ti plexed in the enhanced MAC-e PDU in order to

i ndi cate the | ogical channel identity for each

enh§RB&N $£8CM 85tiEP -heTB%pggE,& bl %m}@-qméﬁégﬁéll\/[l)AC-d

once per enhanced MAC- es Alternatively, an L
flowf malyentayovor byrieskithe VT REAahd ehbarcedrvVABassd Gbithe h.CH-1D,

t he _enhanced MAC-es PDU. The |CHID field jn_the
the giRdAcBdcamaithebhife coregsraading gnbanced Nedeeg PHY to the

il a ) ) i f

appfiui & S CIPARR"ROAHIGLLE SPHAM R IEnBIRRES Bl ©¥ay be

incluL@EH IfBr felaeh dnlmnes & MPET-ce r8BUCRILMAGE 8nbBbced MARNOse PDU
B may be configured to determ ne that a new enhanced

inclyder er thplgnhasced MAbde Waader Heoxdgre 1oflicate thetength of that
LCH el dyhs, different fromthe previously read

enhﬁ_ﬁ‘?ﬁc} @‘%?éqsgs.b@ecause the LCH1Ds will be unique

[003M]t hi N qRchennaneesh MIEhe/8ha8btd WA CtdBe BRI Be presence of
between the LCHID and the MAC-d flow may be known b

an Ibtehl fohéh&TaRld whelret dhanght WoHID Bas edhancddh A(Ges IPD U 1s used,
the Node B can.route th c.orresgo%di ng quanced MAC: es .

anyfsﬁsw@rﬁ@faﬁﬁﬁ%&ww&e agep caiPe Agaflt 28R Or {1 cypbination.
i L . 1 ncl £ or.

A e MR aeh o st et 0s! e el o

enhbncedeACigy PDE, ehhanoadoMAL-feclieade hregenar ditie field following
indi cate the length of that enhanced MAC-es SDU.

the Fpflagfietd naaspeishen hreargtgrenl-Glid Dentiha ead ot enhaaererMAC-e

rot r esenc f ap, L field for the c ere
heafpro 18 PhEHTERaRver Rk e Wheh SerbfoPd SabE Hogflep am ve
imp@icitpaetRted bg thel Newk Bl TaCAHUtHEL 9] te@Ratife US &Pecial @BSrved
or in conbination. A finish length field (FL) flag nay

valuseofutted LCH I Pdineat ke ubed te hedicaty the eodafitbl erhanced MAC-e
nhanced MAC- es ) 1at nore. L fields are
healFLabHte PARENTS o1 O Fal N T ALEFG TR g the LCH-ID
maf'btshi%rcht{fecpgﬁ)ttﬁgrem kBe %nﬂa%%egqqAQj-etﬁ@a&Qrk%n% only be
MAC- e header. In one alternative, the end of the

pres=mitanhed thife & beadgr eagstybspacanhi tdiet éiyhaletedcheddCeyPDU. In
the Node B, In another alternative, a special reserved

anothgr atemative. pdripbheagen i wders mayikizast @ wdecadn dhepend of
e LR AP B ACE A B n
enhanced MAC-e header may indicate any one or more of the following: no more
L fields are present for the LCH-ID or enhanced MAC-es PDU, but it 1s not the
end of the enhanced MAC-e header; no more L fields are present and it 1s the end
of the enhanced MAC-e header; and there are more LCH-ID and L field to follow.
Optionally, the F flag may be a two bit field.

[0036] Figure 5 shows an enhanced MAC-e PDU header format with one
LCH-ID field per enhanced MAC-es PDU, in accordance with another
embodiment. The enhanced MAC-e PDU 500 includes N enhanced MAC-es
PDUs 510 and N enhanced MAC-e headers 505. Each enhanced MAC-e header

505 comprises an LCH-ID field 532 indicating the logical channel for the

-9-



may be included at the end of the enhanced MAC-e

header or may only be present when there is enough
weppbp4sspiace i n the enhanced MAC-e PDU. | n anok¢iBEDS2008/077846

alternative, a finish header (FH) flag may be used to

indicate the end of the enhanced MAC-e header. In

enhﬁﬁ@éc{‘%A@ LEPIRUL e 8 TthBiieS, Giklad 589 1n'a1éd%ﬁ1§rﬂﬁénl%ﬁgth of

MAC-e header may indicate any one or nore of
enhfintédMAG:esréDisr ant i Elftidd &136 tpriesléoite the 1odagidnOithin the

r enhanced MAC-es PDU, but it is not the end of the
heaﬁ%%é@%ﬂm% b¢eader; no nore L fields are present

008, L 15 405G 15 NSRS oo

an IOpk]dfealthy catdréherd hdgCHERD BeldpdéveniiiceldiMAG-ef BRG] s used,
Figure 5 shows an enhanced MAC-e PDU header format
anywinetpr epere afishe pligvaing teehnignigafae de Maedealoppor 14 pombination.

BB Rt bR Al N e mnthe B0 IR oS an .

f1e1&nh@ﬁ@&1qaﬁé%@ FIACRIEHUNem BACE BBNasCSH- M8 NRAERS same
5 conprises an LCHID field 532 indicating the

LCHId@ igethedtrader| arfdthushedrmroedhyACH I DRD desmeapmdicate the

IR T A J—
b ,

val{SHACHCH D LI, P SRR ARREH, ARE ABMShCHAEL or the

prequnesefife. Theapetial r@edvédraliefchs &.0MdDemaylbetintided at the
fi el d per. enhanced MAC-es SDU i s used, .any one or nore
endgff thphiepder gy PRlhbs Brrssné arhaethereds eapygk emptyrspace in

the glgg%en%ltmrb BBT?I%IL g_tergag Velgrhgke @ ?tgt%eed n%“%ﬁec; 13@%3] Header
det dBeth d |A@Ht@ laRasn h! field
canM(%ﬁnﬁ%lc?tn%Jt Ee&madg; @gﬁ)d e?ﬁus a1 c%&gﬁ n thete(ﬁﬁcﬁl- e

Fu, Headdr arspsimbiédabeve maydrdusdd tmmchcﬂheé@pcﬂmi @fgthe header.

hanced,. MAC- i on S se
00 Ge° ot e (e FEheTRMAC ;@gﬁ%@f% 3G fgcr-ID
fiel® @gpgéteﬁhﬁ)rh@&qjle%nﬁﬁné&? MPAESENSH 9 il c neP&Fithl another
reserved val ue of t LCH 1D may b€ inc at the
embenldmeht.t HEhd eatanced Ny - erfPDUbéO@nﬂe]emresteem}tdmmd MAC-es

enqu ty . space_in the enhanced MAG-e PDU.
PDUs B2P i Nennens NG o hes o cdiivanbadh A BeaoM-o header

605 &?ﬁi@“?%énsa 1{ 1e%'sg|r% Lgtﬁléq?f ﬁg%dé:y(?lf A &?gﬁgg the logical channel for
each enhanced MAC-es SDU in the enhanced MAC-es PDU, K L fields 634
indicating the length of each enhanced MAC-es SDU, and K F flags indicating if
more flelds are present in the enhanced MAC-e header or if it 1s the end of the
enhanced MAC-e header.

[0039] In accordance with another embodiment, methods for efficient
signaling over the Iub frame protocol are disclosed in order to support the
changes introduced in the Improved L2 Uplink work item. On the UTRAN side,
the enhanced MAC-es entity resides in the serving radio network controller

(SRNC) and the enhanced MAC-e entity resides in the Node B. The enhanced
MAC-es entity 1s generally not aware of the enhanced MAC-es SDU descriptors
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FH, FL or F as descri bed above may be used to indicate

the end of the header. [0038] Figure 6 shows an
wenvaness MAC- e header format with the LCH | D PCEUS2008/077846

repeated for each enhanced MAC-es SDU, in accordance

wi th anot her enbodi nent. The enhanced MAC-e PDU 600

and' ﬂPl%l 48R3 PheRhaNGLHh G 8 nRRHE e & MA@”QShNﬁF' lB@ . Because
C-e headers 605. Each enhanced MAC eader

thlsanfmrmaebam Btgeheaslly Hchaked D tﬂne@hnﬂih&nﬁ&ﬂ\/ﬂh@edmadeg ohheit may
B
SDﬂTeE‘% Bffreﬁﬁg Br@t%@@if%gg g%%(ﬁﬁeé Qythwﬁﬁf‘{ 8rmat on can

|ng I nore 11 S are presen ance

be sMACHA@nelaslen hoficdd MIAC-e%enitite igRHe MfodeB te BH@BﬁBQn(M%KMGXC-es
header. I 0039] I n accordance with another enbodi nent,
entiypihobe Ceffi CI ent signaling over the I ub frame

100177 oguaierr bR Mip s BRI A RR! pi i ERRdRgo the
enhbRANVEA 08 én'ﬂ&y%ﬁ'%ﬁ@ m&ﬂ%se&es%molemébbeé i t%%q\f iFa1d BRves the

serving radi o network controller (SRNC) and
nunepdrarfoethaviéed dAakt-es PDdsinen enhamkted IMA@ & PDU: and the DDI
nhanced MAC-es enti neral |

fiel I%‘f?@eghwéd%’é gy @%%Qrd. 311084» SRR e ,cap R@Eﬁéﬁngﬂl
Ho&ébéf%ﬁ{ﬂoﬂ@o?m@%@@h feig] g%lgglh%ﬂtglze Rt anceattﬁb% DCH

nf of on 1s generally I'hC]
Tub MGn e fdreadte huaibor,of ehhaaye hMIA O@sRID Ve IdEH - ED ahldéeﬁ@tdﬁ)f the
B to the RNC together w th the_enhanced MAC

enhgpeeq MeA(fETear%DﬁeIr oMy Hew by |A<ﬂ<h§10§allyhf§r eaﬂyLCH -ID, a

nurifi dfenh b AR GGy 3 eRhabt QIMAVE LIRS SRSy Wi videa

as v&él?a§8|‘ﬂ67n {HEAIhAMed BRECeE ISPy, the DDl and N

fields do not need to be sent to the enhanced MAC-es
[00&tity A@comngmn Aseniede entedimieovespaciec dhliarded MAC-es

ives .t r nhanced NAI
SDY kS B RAETIE e IR BoRE T R e Thabed A rbgader.
f
An L HAqME ol ol QAIGRL (ADHMITh: ofthE FHMACRINIAC-e5 SDU or
seginent.nAftidethd AISN e dESDCheIdsb ahrlafelfl anamtbe mehdukrd fafr every

h C-es PDUs, LCHID and | ength of
enhGRah 040 O SV SD eafia ot WRG=aMANGes IDAC-ES header can be

imp’ﬁggw | Ralthy b}t %eef?‘e%'%ﬁﬁ'g* dfharfted MAC-es entity, or it can be
explicitly indicated by the use of a finish (F) flag. Figure 7 shows an enhanced
MAC-es PDU format with K enhanced MAC-es SDUs and K length (L) indicator
fields, in accordance with another embodiment. The enhanced MAC-es PDU 710
includes K enhanced MAC-es SDUs 715, and enhanced MAC-es header 720. The
enhanced MAC-es header 720 includes TSN field 725, SD field 730 and K LL fields
738 to indicate the length of each enhanced MAC-es SDU 715.

[0042] According to another embodiment, the LCH-ID field can be included
in the enhanced MAC-es header. The LCH-ID may be present only once per
enhanced MAC-es PDU together with the TSN and SD fields. Alternatively, the
LCH-ID may be repeated for every enhanced MAC-es SDU. This alternative
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nunber of enhanced MAC-es SDUs per enhanced MAC-es PDU

may be provided as well as a length of enhanced MAC- es
W®SDNI9/0480041] According to an alternate enbodi PERUS2008/077846

speci fic enhanced MAC-es SDU descriptors can be

directly incorporated in the enhanced MAC-es header.

would alHofy ngdchWerﬁﬁlB%pﬁggintgoaﬂd] dh @@L S of fke hﬁ@ﬁéﬂ% iﬁfthbrsls%hanced

enhanced MAC-es SDU or segment. After the TSN and
MA€Cred edstityarfipufé & showayntemhametd dRACEasrPBUdoymenkaticEGH- 1D,

MAC- es. SDU, Th nd of the enhanced C-es header can .
K epbanems] NAACrsp SOUEeaBd Bylenadh detentaGrlohnindeordance with

anof USRI, el AN BBRELLCR DL 9L RY R

MA€EnnBDRTE a8 N Hced A (Wet heKden BROC thdéth £8cedDMSAC-es
and K |l ength { L) indicator fields, in accordance with
headei®Hemed rfield B2e, eRHield §30MEd- Beldriig Srampd LCH-ID field

840i ncl udes K enhanced MAC-es SDUs 715, and enhanced
MAC- es header 720. The enhanced MAC-es header 720

[004egcl udesf thaNidrh8ltfh1é28 g ctRhbic@ihénés@ MR E-¢PB T iehdSormed by
738 I f es SDU

to indicate the I ength of each enhanced MAC
the Role I,G0dh2th ot oaydendefine ot lher teebodied® td knowehe size of the

enbiigsb AL Gres PEIY i thiyFasingrd JBAC ST Uondbepdpre, 1n order to

. A i \
sigf ARDSER MHCT R TP Hp bROFL e LM AT EPOLF dhercphanced
MA €ve hya éahangechnViiz: as ISCH-1TT ficdd ahdesmalengelanddasdd Hwld for
for the demul ti pl exi ngrand routing of the packets in
n

evershen bameadc M Gaee BIUenthe Jengthgndicagos Rels Lam cioptsrpoads to
: DU f i CH 1D K DL}ITQ»
the aél\é“galig’?g%%(%%cp %P&%gt ?rb iséllzgsc’ohlfeﬁpgrqﬁ?rp %g t%c[({egace& channel

ccordance w

iderdiREBY tBBTOCHIEN Fieldh@henfiad 6 thdVRepth iPBda8diOfield Loum may
i ncl udes K enhanced MAC-es SDUs 815 and enhanced

largepnenesgthdadarcosnt. foTHbechiggnste@nbaceed Méddes BDU size. For
i ncl es TSN field 82 SD fi el 0. . KL fields 8
exaigbie (88 g i 28w 56 the st of pllilh Bl e, Priip CMAC-es
e P i :
POUTRRRUEACEhINE Tyt KON I HELABIETE o
enhanzel BA Clech caribange e Matecesd Phhlicitlyt he aepbantegeMa@ eCH-1D

PDU. Ther-eforzﬁ‘ }gn order to signal the size _and
valyegr b¥1a BRahEl) Bas erdlesrird ebovac18guppd, shayes an enhanced

MA@UQPWFOrmat with a total length indictor field, in accordance with another
embodiment. The enhanced MAC-e PDU 900 includes N enhanced MAC-es
PDUs 910, and N enhanced MAC-e headers 905 and optionally LCH-ID field 935
to indicate the end of the enhanced MAC-e header 905. Each enhanced MAC-e
header 905 includes an LCH-ID field 932 and an Lgum field 945.

[0044] According to another embodiment, a DDI field can be used. A set of
DDI indexes may be configured by higher layers. The size indicated in the DDI
field gives the size of the total enhanced MAC-es PDU included in the enhanced
MAC-es PDU. The logical channel is identified by the DDI field so no additional
LCH-ID 1s required to be added. Alternatively, a separate LCH-ID can be

included and the DDI field 1s used to indicate a set of sizes, thus allowing a
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MAC- e header may contain an LCHID field and one

 ength indicator field for every enhanced MAC-es PDU.
wab@okessgs h i ndicator field, LSUm correspondsP@DUS1968/077846

total enhanced MAC-es PDU size corresponding to the

| ogi cal channel identified by the LCHID field. The

blgg%rzs%tQJf 4 ch:»‘BQtJéeHndIr{: ahefhefr' ﬁk&ﬂ-ﬁ%’@ﬂ drdeB%o allow for a

enough to account for the biggest enhanced MAC es
b1g@rset ofareetapheed, the DIHLﬂré]Jde:Iacth bmysekolamd@mmnncnf waihl the N

fields_ in . the enhanced MAC es PDU der plus the
flelfi dngiiKe dheetramé é&eméw@%ceddm{é&aew%ar i%%%m%@e total

enhgﬁpéacp @Cl\ég‘q’ﬁqu%dcgrl\. B@\ﬁ/‘)aIFP‘I\?J %it%% HP]Je ' % ":‘%( y??ﬁeaof the

eC|a reserve ue or by
Nﬁ@}sd descri bed above. Fi gure 9 shows an enhanced MAC- e
PDU format with a total length indictor field, in
[0049{?3 cor dandterwativeln mthlérplé b At fieltty @a@ hhaweddo ivalicate the

sizeghuaeehanaed SR ChroP DU S B B Ridenrind foef et sytfcient

to 1r9cﬁ§aﬁe°cﬂe@t&@ﬂt@1eté}ﬁ1a@fé@dMAm§s PONANESH MG, mﬁé‘ﬁ%ex set of

. Each enhanced MAC-e header 905 i ncl udes an
DDI a:aai e eafignmedan nudtinfleeddl Okiss (fhoexdarhphc dot @ ]rm) ﬂGOO and SO

o). RBEhS RaBRBEe el G HHTR gt Bam By G aPY DLy e DD,
sev i DTGIGALEA Holl ko BRNChLElL SYSPhE N6 ShER BDILLS fields

t ot al ance I nc In the en ance

rl&!@@araﬁngtﬁu théhanoigiall chhanel gives ithe Iﬁ(btlaﬂ isead dfthiehmhanced
field so no additional LCHID is required to be
MAQd%ﬁed’Dw t ¥ omatexpanle, af st@@aﬁmee Of_cyhm B nispe3000 bits, the

fiel d
Corrglspory(% g ﬁpil?gl aNBg\I/&dﬁlﬁl%gbl ggeé r se Lolfd Izagg(i ?I d b§ Such that

DDHseN, =200anUhe DAL i 8882 1009 ahd Ny €8 éu&l@ tBAl DWIL & N&=3000.
bi gger set of sizes to be used, the DDl field can be

Altarsatively, the fiaﬂnultmlewmgrfunhieomrna}ebedmtoae@ tothe ¢rehaiced MAC-

the e es PDU. Foy exa e total
es SERAAGEA RGLSG- PBUHE A5cHn CBBA BN G-¢ Nt Sfadred for
an &&Ha%cbh%)@ H§ h@gd&hﬁn{ﬂlél‘ & thatl 94 m%ﬁgdi ' ‘I?lleyenhanced

tiple ds can be used to Tndicate
MA@I-(Z 40 i Oonelse:n bﬁnh(ednmmleﬁngw multlplleeerﬂﬁinoeﬂ MAKC‘-}SS PDUs
. being used is not uff|C| ent to_indicate the size of

withgg %mh%@mem depgiccardipg|ta the genesd sfrucgpre ghown
inﬁ?glrec n be configured in multiples of 10 bits (for

anple, 1, 10, 100, 1000 and so

[0046] According to another embodiment, the Iub frame protocol may
signal any of the following information, alone or in combination: the number of
enhanced MAC-es PDUs and the LCH-ID of each enhanced MAC-es PDU; the
number of enhanced MAC-es PDUs, the LCH-ID of each enhanced MAC-es PDU
and the total length of each enhanced MAC-es PDU; the number of enhanced
MAC-es PDUs, and the DDI and N fields of each enhanced MAC-es PDU; the
number of DDI and N fields, and the DDI and N fields; and the number of
enhanced MAC-es PDUs, the number of DDI and N field per enhanced MAC-es
PDU, and all the DDI and N fields for each enhanced MAC-es PDU.
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on). If the enhanced MAC-es size is not a nmultiple of
any of the configured DDI's, several DDl fields can be
W@ 2®d/0$5893 ndi cate the size. The sum of all DDIPXI/NS2008/077846
fields corresponding to the sane |ogical channels
gives the total size of the enhanced MAC-es PDU. For
[oo£xanpl e Acbércﬁﬂégéé&&he{r ebdbBdfibht, $né30Ah & ltiéade‘irl?ﬁ%y be used.
correspondi ng | and N fields are: DDII 1 ndex = 10000
Thasgnhiing a2 dsdeshoriphaits DB be Mhel2d6Qon oahydbiafZhe headers, that 1s
. .1 ndex=1000 and =3 such that DDI2 N2=3000.
eithgy tlag W?WWAR%Q h@é-ﬁ%@f ﬁfrﬁr%@a&eﬂé%ﬁq;e% hepflargf e enhanced
MA P ﬁgacﬁeq" ik l&%e&%%rb%%%g%@fAé%é e?rcah%oh{hqn% -cohfbination
this case, no enhance -e header is required’for an

of eahhaned MM eesnldeasiesn@dMAC-d behbats dbptbddnhEredtl €More
7. The enhanced MAC-e PDU consists of the multipl exing

spe@ficatly t ithee centrarr ey M Chea dpDUBTaiRTHINt comipiaahbmcdlowing

.~ MAC-e head di tQ t ' t )
GRS oy SRR LI G P RIS L R 2
1D ﬁélﬁ ArPa flé@g’ﬁ% iﬁrd%a%fe’bf ﬂ?é/eﬁlila_%h%'d ANC-eE Sigsf ol | owi ng

i nformati on, alone or in conbination: the nunber of

[0048]hanc e DridatChehyPbids aatuon athe rétChnkDibfeemsh (HARQCEMcessing
o M S AL IS TSR] MRS AL, v o
suceSREATY Hlop RRAAL1EARAE S AMFSRIR R nd N P TREN ket No de-

muleipleniagdn e rREdgontdives MAdel flofs BDberdowndl ih eheSode B. If
and the DDl _and N fields; and the nunber of enhanced

the Ghacs wclpfrd in thenhanead MA G PREY the NasledB gy be responsible

enhance s PDU.,.and all. th | . N.fi.el for
for G AN, SRAD B Rt Al AT A G BB quPbonce of
ST a@ARed IRAthe NO8e BT EXDr{te3HE SINRY.cR8tHE9dield38n be included in
signaling and descriptors may be included in only one

the ehhaheedhddderedeadeat In thigicasmthe hfiddhndicatesNhe tetal length of
head ance

At R g Ay THes CLBHOA AT Ra R L A aady gy use this

info?ﬁ{éttﬁinntgae&ha&% R Bg%é B r tRRRARG R M €S PPE and the ST and
enhanced MAC-e headers descri bed herein. Mre

paddperiffiresdity, the common MAC header preferably
contains to follow ng_ i nformation, for every_ enhanced
1

[00MC- es PRRSTnatTSlY: the Ldfleldimapbeiarludedan tephoageetighe Slis
inc18A8a & HENGhRA A RAIGALRE PHUT %eeﬂ}la%}?c%dof MACagRar lBkbj%ignaled by

a one bit header field. If the bit is set indicating that the SI is present, then the
L field may follow the one bit header field, otherwise if SI is indicated as not
being present the L field may be omitted. Alternatively, no L field may be
included in the header. A one-bit indicator field is included that indicates
whether SI is present in the enhanced MAC-e PDU. If padding bits are added,
the padding bits follow the data and the SI is concatenated to the end of the
enhanced MAC-e PDU after padding. The last 18 bits are reserved for the SI.
The Node B may extract the last 18 bits corresponding to the SI, and send the
remaining data with padding to the enhanced MAC-es entity, such that the

enhanced MAC-es entity can remove the padding. There may be only one ITub
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[0048] Once the hybrid automatic retransmt request
(HARQ processing for an enhanced MAC-e PDU is

W@ ropheses and t he enhanced MAC-e PDU i s succesBETUE2008/077846
received, it is sent to the SRNC via the lub as a full
packet No d e nultiplexing into the correspondi ng

vJ\ﬁ{%l hlaevsith $o RRE fR$NC“f9r LAcH DerRipdes %ppbée& {beor% Iﬂﬂ§ flow for
included in the enhanced MAC-e PDU; the Node B may be

everyelpobsi bwe. o laddxﬂlom,dﬂllerigtbtfhaam‘élpramtob dsed hbtyneed to indicate

renmoyvi ng .paddi ng.. To nd| the sen e .o and
the ygugbeisf't ém@a@ MAG fﬁifst nggné@]ﬁS( Lfigure 10

e AR W%%?@?@%S%@g@f DSl
pregiaica, 1m§dc@d@dn¢enwiﬁheamheﬁ eathoiiaeat.PDHe ehiRinied@1BC-e PDU
can use this information to extract the data part of

100andudas s edayie k1 gpigrdvegced M- headerdti higiciyding a one bit

healiEiTRhgd it SFaPelantE s agihE s L F5 Gl g 20.
[oomhanced MG Ebn The thesanagcad AMeCe FRU, Phe RNC is
si'gnal ed 'by a one bit header field. If the bit is set

respongildatfongny lvae drheoft of thepfodloenng: dé}emu]ithﬂeMnglthlecbnhanced
ot herw se

MAﬁa d pbgj,{:g&g&g%g 5%%11%8ad1%r@§3ﬁ5r3%01& Iﬁﬁé%nhjayg packets, if
segrtﬂg}el 6%1 gl }ﬁ%rt'?@t e%ﬁéﬂceanACfés 3fo b§,e Q?hggﬁ%% eMogical

one- I ndi cat or 'S I nc
chahndli dalﬂagatmmelreﬁlovmg pnge@rd&lmgl btﬁse’r@mm@czedw{‘ﬂ%@dd\/mc e
paddi ng bits are added the padding bits
PDIfTo1f|thwr@ﬁ@Vethangtnﬂen weneqi 1 $he Hfadst lgnat ed to the end

[00 f the %Q:h ncﬁﬁg 3%‘8 ¢ emgpa I&a%ﬂ{ geg%n I?cedal‘?lﬁ es SDUs

[ tS are reser act

are bNGinhidst i%8, tel@pefitiofsHARMINGeldXok RGeS enl@él@ce‘él%@k@ BE SDU
remai ni ng data w th paddi ng to the enhanced MAC-es

mayenesuly, 1nsanh1rtelﬁf2aclenhelgmimedem¢ eed emreaysedawerhead To

r enov addi her n flowt
ovelsis Chisy EnPaneeh VAL ¢, STIRY miiir B, desenBefdBog Aatoleneth
1nd1|cé_'€br L‘)Vﬁélerarfd’ ghyN'\ﬂ?éJ}dCinfdh é E‘h@ﬁ%ﬁl& n%f érﬂ?aﬂééla MAC es

frame protocol does not need to iIndicate e nunber of
SDénkatic chle MiGees zEDhe NHelODhanbd mleéen?ﬂ m[iter evegyrle fikhd, or it

illustrates an enhanced MAC-e header Qne hit .

maypgsent enky Wheh BXre faspng P@é@ﬂ%@ M 3& &d ghthe same size

oo SIR Rl S PHL LTI RS R DSBS . on
addi‘dilﬁialldcblﬁgn@ bBenddled after the L field indicating the presence of the N
field.

[0052] Alternatively, one or more special L field values 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 values can represent the maximum RLC PDU size
being used. When more than one enhanced MAC-es SDU of this size 1s present in
the enhanced MAC-es PDU, the special L field followed by an N field can be used.
The presence of the N field can be implicitly known when one of these values 1s
used. The mapping between the L field value and the length preferably is known
by both the WTRU and the network.
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header (H) field indicating SI presence, padding bits
115 and SI field 120. [0050] Upon reception of the
wenvaness MAC-e PDU, the RNC i s responsi bl e f oPCEHO§20081¢77846
or nore of the follow ng: de-nultiplexing the enhanced
MAC-e PDU; extracting the segnentation informtion;
[003:H7ass el i ng1i R ek Eh Sohek briRUIRRHEdhe S80S @B NI aving only one
enhanced MAC-eS PDUs to the appropriate | ogical
enhaheeth® A Cas®loptfranamneyogicahadhanmg] pay Thé ddiynlge lirheved. Then,

fromthe anced MAC-e PDU, if the renoval is not
the ﬁ@hﬁ@?%ﬁﬁ&-%@am&@eﬁ@w b Heake OpL I ROrLeRlRRI sy MAC-es

i . e d C _of bk
PDEIIREIRONT chdnd dlGaSIREREES L EfaRARNALE G POKTIE carey
enhMA€e €M AP UestUiHe édmanrizdlelff desicedilt eish fldi MIAC-es SDUs

met hod and i ncreased overhead. To overcone this

witkediffrentisimpeesist BOb lngipabeharud differeryendasiong VA C-es PDUs
Ieega%th indicator (L) field and an N field indicating

are £y ﬁﬁr%re?vedffy "¢fthanced MAC-es SDUs with the sane size.

[o05H]€ N f iRl ghiZRYn Bl RichS,aBkn Alch&] se@¥fintatioh ifbfmafibniahd TSN
may be present only when nore than one enhanced MAC- es

nun8R, ahytdre samorsi dehiesfojpwsenprodenurhe chntheeusashsdone or in

in order . to indicate the presence of the field, !
com%a%@te%népcoaﬂtnwlwepr&aa Wreafeiachrggical shanel, one TSN field

andiALPﬁi fatd @&@f)'} HESEAE &n Unel fl?st.’\'e{m%h%deﬁ\@d&é- s PDU and the

ternativ , One or nore specila val ues may

folldveings eh a:sene MACussPDAs be thes trgiet anchrod ndongaiinedo yeader
. the network to represent a set of fixed sizes. For
infossaaigsine, The segmenhation Lplosmedipny spnéernetadhas gasqraked above,
RLC P i .ng. used. Wien.nore th ong ephance
exeqR i Ui 5 RS HREL O ERITRET HHERE B BN b or 10t

enhH¥RCe @31 K0Os PIRUSBLEh@lsand 10gichlf Plan@we@oRdaiad ANsddiBbal. In

can be used. The presence of the N field can be
anothel pisicedyrds rroWid i end ot SThéietd vaindeded iysadh erhsnced

MALPEPER; PSRN bl Lot ot andothe MPRf Mced MAC-es

PDUELMRRE -15@9&13%11 Q" 0 1940 IRNALRGh e BIRCH &M ndPW&nhanced
restriction o avi ng only one enhanced MAC-es PDU

MACremRIDE Ilcogited] cHamreD fietd Thhy negnthen repeoifed .seghemtation

. _the enhanced MAC-es ma e allowed to create %jiwe or
infogpagionnpia saeh emhansed ﬁé@?-%?ﬂ%i%ﬂww&w\%ﬂ IY, fighd may be

pres:gllt'on(g; onl I?I?i“%ﬁg qlr%ghﬁﬁngm&apbh and the SD field may be
repeated per enhanced MAC-es PDU.

[0055] According to another embodiment, the logical channel indicator may
have any one or more of the following forms, alone or in combination. In one
form, an LCH-ID field is present for every enhanced MAC-es PDU, even if it 1s
from the same logical channel. In another form, the LCH-ID field is present only
once for all the enhanced MAC-es PDUs that corresponds to the same logical
channel. In another form, an LCH-ID field may be repeated for every enhanced
MAC-es SDU within an enhanced MAC-es PDU.

[0056] The length indicator may have any one or more of the following

forms, alone or in combination. In one form, the length indicator is present once
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enhanced MAC-es SDUs of the sanme size. |If several

enhanced MAC-es SDUs with different sizes exist in the
wo ogoossIThannel , di fferent enhanced MAC- es PDRET/HRMW08/077846

created for every size. [0054] For this enbodi nent,

toi ndi cate segnentation information and TSN nunber,

for BRY%ryOBEhRhcdPMEALLed PHTO! [P WNREh & RESHEURRS 168 hPFhdicator is

used, alone or in conbination. According to one
presemodadevery drdranead MAGGe<aD Ehatinalan amleandeN FIALT-ds @0, In
Dfjeld may be included in the fjirst epnhanced NAC e
anogmy_ {3k olength R38R RREEAL NREY %cepfngwwfy einced MAC-
es PI9G £ 8bn ARy GANEH A I0aRGAIE 1N EBBE LERanT0Gd MAC-es
segnentation information is intérpreted as describe

SDEh oY ehe exaRPEIzE RathihehSPnhhgtsll MACaisaPDY.i Adicahesely, the
whet her the first and/or | ast enhanced MAC-es PDUs of

DD} fieldsarb N faglidonny blearnedifor eversi enhanced dvidht-es PRU of the same

1 .anot her E)rocedure, a TSN field and an SD field is
08163l GhaR&EY: n each enhanced MAG-es PDU. The TSN number

[00£AN be Whiensh té‘ﬁhgﬁfer%dlb&ﬂﬁ%?ﬁ?é’m%e%?ﬁ:%&{nélhﬁay be

| ogi cal channel', or it can be incremented for each new
alloeedatocervMaG- espdeRet.crleathed cashenGbthérelagicmycheomteds may be

speci fic segnentation i nformati on qQn.each enhanced.
alloyR. W0sP PRI EEPURIAFIPR WIChERE FPEIHC Hag the {pRBYAsion of the

e REDAD. 1R il SRR o O A Bl
chaAaelosigllegriledagiadvieesr @ mhadbeantludedeonlpgncalat thameginning of

i ndi cat or may have any one or nore of the follow ng
the pphancedMaHeedreaidqr ¢ drtsi seamedris may mallowedfo wsidarplyat the

field | esent, for ry e ed MAC-eg P even
begllnfnl{l? OI% §h$ e ?rh}éa%cgr(%e%%ong%g)ﬁE%r t q of IPH? %aesrt enhanced

rom anne .eefln ano

MACRIPDUNETHGE D, fHefhSerippe fiitRTEThe BbymentRidiPinf@hation will
t he enhanced MAC-es PDUs that corresponds to the sane

indicati whethgrdhedirst enhanothMAE@siyDHrofltie it enkancadaylAC-es
e repeated for. ever an - e DU wi t hi

P afiBcfviaet 8bnprrd MoDSaE AL Sahg st rhiiger MLy es PDU

are EHRCAY BIESPIn BN, Chyh 1 LA AD1SB PR 8l rom

the Weke it tonke RIX Cewaigreerdaanaat MMCpesfoPRldd. | Altenohtieely, the
form. the length indicator is present for every

reassAHNE spoMpeoredorpesl 1 b enhancednMdnt et ividie NedpBy Theheader

descriptors other than the SI can be signaled using one or a combination of the
methods disclosed hereinbefore.

[0058] According to another embodiment, logical channels may be allowed
to be multiplexed into a MAC-d flow. The enhanced MAC-es PDU 1s constructed
per MAC-d flow instead of per logical channel. Therefore, multiplexing is done on
two levels, at the enhanced MAC-es level and the enhanced MAC-e level. The
segmentation information and TSN may be signaled only once per MAC-d flow,
rather than being included for every logical channel flow. Alternatively, the SI
information may be included for each group of enhanced MAC-es SDU belonging
to the same logical channel. Alternatively, the SI may be included for each

enhanced MAC-es SDU and the interpretation of the SI is on a per enhanced
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another form the length indicator is present only

once for every enhanced MACes PDU acconpani ed by an N
wo p@bg43sorli cati ng t he nunber of enhanced NMAC- eBCTBDER0$1677846

the same size within the enhanced MAC-es PDU

Alternatively, the DD field and N field may be used
MALOs &YRyhaahanced MRE &S BPPGS of ie1sdited M9iGak SDUs. In

channel . [0057] According t6 another enbodi ment, only
addonen, lthgleatalchannel 1deayifivatiahlamddt etlen stbgmdintatars may be done

. packet. In this case, no other |ogical channels y. be
using QeI EQnBEIIheISEg mRethetls dis S@g@we@gﬁ&r@%a@lwwﬂy, a
VGI‘SHBI??EI:?( éo%ilari)eoefu%ci&let({ ﬁ?@bﬂh&ﬂ%&iem Ieg Hiller indicalte which

segmentati on infornmation may be 1nclhuded per Toglca
verdibannehe aghdesal Mred-caldoveear it may be included only

once at the begi nning of the enhanced MAC-e header.
[005}e seghesire Heshdyes aflpwvBagtam pes pecedniry 189 fqrigenerating an

begi nni of first enhanced MAC-es .P or,at th
enndith SRR BDEF dhifedACT At RBS, ShbertpgrL” phater 155
enhhfit&d B AT @Dmfa&fg%n%@m%a@eu% h Er'I&&éIOPD‘Mé, kvhere the
i ndi cate whether the first enhanced C-es SDU of the
enhfincat Meh@ srsced UgaGag s nPold easeghoen ts lod Higer knylearfeds. In step
MAC-es S 0 he t. enhanced, MAC-es PDU are
160524y ﬁaﬁaggﬁﬁ@@miﬂr@ﬁ daBPiR ateq bpeorcatenadng gahaprd MAC-es
I r f ; e,
SDUYRUEATRIRLRLESNC AT iNDT At Pat B e MRCEcS PDU,
wherayhbenhanted VRACids Hdielee ihdnded sdAGentdtiort Aesddyster BBD) and
The header descriptors other than the SI can be )
trangngih feayenss myaber oFSH) dplesmadtaron lafstepel Goeteherrgesponding

' h i-nbef . dj h
enr L 188, LRGP frh OO QRS PR EE DU

inclibbs iiRF@%edister 2avACefhihaw MAE-&nBDUehMACesteRD the

is constructed per MAC-dflow instead of per |ogica
enhgheethM A C-HsdtleUaneludvog rilpgieal chprire] dotieatr ( -ID), a length

(L) R 8 s ) Bag e at Fon oPn Horat FORAAR FoRCHay DU is
gengﬁdtéa ggl%ﬁéiat@ﬁwng NEEIRRE YRS &b d VWS- e @'ﬂtﬁé ahf#@Brresponding
el ng included for every logical channel flow

MAG@GH¢ deadéisy eAdditidrenlBl, anyf omerat imorenslythrehésaddruieldsfduscribed

each group of enhanced MAC-es SDU belongjn%lto t he
abowegadipdilgareschraieny baaddeddpithehpgadereinsthephapced MAC-e

PDI'j %%lplégg gf Igr%rce&&]tcéql 50. The procedure 150 of Figure 11 may be performed
by the enhanced MAC-e/es entity 200 of Figure 2.
[0060] Embodiments

1. A method for creating an enhanced MAC-e protocol data unit (PDU)

for uplink wireless communications.

2. The method of embodiment 1 further comprising generating
enhanced MAC-es service data units (SDUs) based on higher layer packet data
units (PDUs).

3. The method of embodiment 2 wherein enhanced MAC-es SDUs may
include segments of higher layer PDUs.

4. The method as in any of embodiment 1-3 further comprising
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enhanced MAC-es SDU and the interpretation of the Si
is on a per enhancedMAC-es SDU basis, instead of on a
W@ e@ap48p3 enhanced MAC-es SDUs. I n addition, tPE&I/US2008/077846
| ogi cal channel identification and the |ength
i ndi cators nmay be done using one or a conbination of

genéfﬁiﬂ?&ﬁ?ﬁﬁaﬂémftggs PeELY Q@ﬁ%@naﬁe‘ﬁg bhhgﬁ@éd MACia es SDUs.

version flag could be added to e enhance

header flhei naithed ©f wimhloddiwemi @rfunlfhehrk@nepmamgegieneratmg an

MAC-es | s used. [0059] Figure 11 sho fl.ow di agram
enham%d @%@e@&h@dfmsmrtgé 9 aphﬁQC%N@%‘ﬁaﬂs&B Uvac- e

t
e n h an ce Mgﬁ%@@@%‘{@ﬁ 21%38‘2 era a%is,ee61 ash EH 1\%&% es header

incllayenr sB%ntMeﬁ@eEMpaﬂr@m);eﬁbl%C- es SDUs may i ncl ude
segnments_of higher |ayer PDUs. In step 160, an
en anced hvpamesbopms i Egéh@faﬁr@bocb;n%ﬁc‘éﬁeﬁmthﬁlg comprising

senGNER Cataso R pegp pnce fAESCES BRtfenRep & REREREed IAC-es

PDERAaNaest YRG 18 rABAUS of ehUdasinzed NEATREd SDU concatenated in
descriptor (SD) and transnmit sequence nunber (TSN)

the enhennail\/bﬁhc elsrPEUep 165, a correspondi ng enhanced
MA for ch enhanced MAC-es PDU
*1 ndinsawethod of a‘?%ﬂ TR AR RCE Gaerafine an

t I
enhﬁ%@‘%ﬁa @%‘heZﬁWb% %ﬁ?@%@?ﬁ?%éﬁﬁﬁb@? LA AL% POUs and
corr@spordihigrirgtan(ced MA&Ge hiealiees. | n step 170, an enhanced
MAC-e PDU is generated by concatenating nmultiple

enﬁancea" 0 @@slnaﬁayafrﬁl@sw&wmem@d@nﬁéhd@@em the
di.t fii
highicebt BB I8 sn @M 30 OB L YAGS TP MG P RPU and o

radiohenlhe@@l@bﬁgg]ncgrp@@nhanced MAC-e PDU as part of
procedure 1 he procedure 150 of Figure 11 nmy be

pedPor ndtebyethed enhanery ok leydamentts 6§ vRogrept the SD field

indigy 81 Fratialeet RLLIFDRLE R AP opaopaf e bR laver

PDI‘fM rel ess conmuni cations. 2. The net hod of enbodi nent 1

urther conprising generating enhanced MAC-es service
datld. uniThe mSEus) abaseanwnf kinghreh nleaye 16- p acketendaha SD field
units (PDUs) .

indicates 1f a last enhanced MAC-es SDU is a segment or a complete higher layer
PDU
12. The method as in any of embodiments 6-11 wherein the SD field is 2

bits.

13. The method as in any of embodiments 5-12 wherein the enhanced
MAC-es header further includes a Transmit Sequence Number (TSN) field.

14.  The method of embodiment 13 wherein the TSN field is 6 bits.

15. The method as in any of embodiments 7-14 further comprising
adding one logical channel indicator (LCH-ID) field to the corresponding
enhanced MAC-e header for each enhanced MAC-es PDU to indicate a logical
channel 1dentify for each enhanced MAC-es PDU.

16.  The method of embodiment 7-15 further comprising adding a length

-19-



3. The nethod of enbodi nent 2 wherein enhanced MAC-es
SDUs may i ncl ude segnents of higher |ayer PDUs. 4. The
woreaohoessas i n any of enbodi nent 1-3 further PCT/US2008/077846

conpri si nggenerati ng an enhanced MAC-es PDU by
concat enati ng enhanced MAC-es SDUs. 5. The nethod of

(L) t%’f@‘%g 'tHﬁ &Srrésﬁdi{&lﬁg bnAQARI] FIAY o3RBACAT G R %nﬁﬁﬁé‘&?ﬁﬁ%C es

C-es header as part of the enhanced MAC-es
SDUHIG ineichtea déngibaithiavhrinmnved MAIK- wSDEUlhanced I\/AC— es

header ipcludes segnentatjon_d scrl pt or D.field. .
7 1the Fbenpthad ias Hh{ngso BRI FBARE - 1&‘? hge comprising

odaFBLRE IS EERR BB ORI NARGE MEECS header
for badloefBhhosd MACaeH PO hanciedidde-the &lAJof ehe alrtnaiced MAC-e
in the enhanced MAC-es PDU. 8. The met hod of

headeihodi ment 7 further conprising gener ating an enhanced

MAC..e PRLU b cat.enat | lti d MAC-e
PO and Hegre EReRdr g ahrambalPrE E100GEPe highfing using
a réé%}\ﬂ&{j vakud Bf @Ry IAGHLITS thrigviQus tBERaM BBRhe %@fa%'c@d MAC-e
the hi gher layer PDUs include at |east one of Cd

hea®®t), a MAC-c PDU and a radio link control (RLC) PDU

10. The t ho i.n a odi ne wher ei n
t hd9sp flihg|mpef 3@&9@%} e@hﬂﬁ@@ﬂ%ﬂ&%é@ﬁ%ﬁw@r@m using

a resérv%dsxgﬁﬁg N tRE Lgbﬁoﬂip L&t dlbb@‘ﬁfesgﬁgﬁf)f il %gg%@@rmatlon

thod as in any of enbodi nents 6 erern
(SI)fl eI d indicates if a |last enhanced MAC-es SDU is a
seqgnment or a c | ete higher layer PDU 12. The_ net hod
as pn arly? eomeéh%cmnﬁh@@yao 1qm\hﬁétréelﬁt& el Sspusther gomprising

add%?‘ 1glin'rlls’}% &‘e) ance %ﬁ%%géahn%%% G m@drg i ?dgl & mdlcate
at 1d4ANSHE bf: IRAHRPE €. Nelhehrd %@en&ieﬁi(ﬂtheléndm%ﬂlﬁiﬂ%@ﬂ MAC-e

of enbodi nent 13 wherein the TSN field is 6 bits.
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 L fields are present.

21. The method as in any of embodiments 7-14 further comprising
adding one logical channel indicator (LCH-ID) field to the corresponding
enhanced MAC-e header for each enhanced MAC-es SDU concatenated in the
enhanced MAC-es PDU to indicate a logical channel identify for each enhanced
MAC-es SDU.

22. The method of embodiment 21 further comprising adding a length
(L) field after each LCH-ID field in the corresponding enhanced MAC-e header to
indicate a length of each enhanced MAC-es SDU.

23. The method as in any of embodiments 21-22 further comprising adding
a finish flag (F) field after each L field in the corresponding enhanced MAC-e
header to indicate the end of the enhanced MAC-e header or if more fields remain
in the enhanced MAC-e header.

24.  The method as in any of embodiments 21-23 wherein a change in a

LCH-ID value indicates an end of an enhanced MAC-es PDU.
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15. The nethod as in any of enbodinments 7-14 further
conprising addi ng one | ogi cal channel indicator

W@ koposBY3 field to the correspondi ng enhanced REITUS2008/077846
header for each enhanced MAC-es PDU to indicate a
| ogi cal channel identify for each enhanced MAC-es PDU.

1695The TRt hedh i a8 qﬂo%ﬁsmt%men?bo]cﬁnfeﬂ”cé D82 £ PRk B prising

adding a length(L) fie o the correspondi ng enhanced
usinCreselread eal earf thadlCléAhatucad ddCtles e BDOf thoe énmlh o@iddVIAC-e
| ength of each enhanced MAC-es SDU. 17. The net hod
€ager-in any of enbodi nents 7-17 further conprising

¢ rbodi men s ther o N
2odend TranePhiq bl b Sollfddileil 1% rher comprising

usil¥A@ essdtbkldt valuedbL ahe LOE-EDdtofintitateniiaseed MAGeheduling
header. 18. The nethod as in any of enbodi nents 7-17

infofmativey (ddnpri si ng using a reserved val ue of the
L I D i ndi,cate .the e of the.enhanced C e
neader . 118 BAER & bl R ek e ERIGAmER S Sorogned by a
wirdldEd HRmsGATRES O AnUSIWYRA). eserved val ue of the
LCHID to indicate presence of scheduling information
(SEP. 20heTmethet hodnamyi nf ampodimentrodli2vepéfoiimed by a base

further conprising adding a finish (F) flag to the
stataft-r espondi ng enhanced MAC-e header to indicate at

| eggt A0 e f el .
of 23hPEE 2R a TS gy’ hE I LREPERT, BToLHEA TR user
equlprheet ASEare present and the end of the enhanced MAC e

header has been reached, and nore L fields are

pr 88ent Themmethnd apthagy £ embodimpents drdjorsrarned py Mode B.

funther rgomri.si Rg.addi ng one | ogi;cal ch I
| ndicar ore polpdad i) 8% I nebdiRagona noesimmededy an
enh¥Ake® nhieRaer adceks @@Qﬂ%opghﬁ@@/@s)\%@ﬁ SDU concat enat ed

in the enhanced MAC-es PDU to indicate a | ogical
chadnel Theemedthydfay 1eaghy edhembedirvadsed-BDperfpzmerthdy an

o R ST ESTr ubhadti LT PRGBS A °
conkespAngicilo @ iBRGRAa ARG & NBRAE&ME B be communicated from a
Node B to a radio network controller (RNC).

34. The method of embodiment 33 further comprising adding to the Tub
frame a number of enhanced MAC-es PDUs.

35. The method as in any of embodiments 33-34 further comprising
adding a logical channel indicator (LCH-ID) field for each enhanced MAC-es
PDU.

36. The method as in any of embodiments 33-35 further comprising for
each LCH-ID field, adding a number of enhanced MAC-es SDUs per enhanced
MAC-es PDU and a length of each enhanced MAC-es SDU.

37. The method as in any of embodiments 33-36 performed by a base
station.

38. The method as in any of embodiments 33-36 performed by a Node B.

39. The method as in any of embodiments 33-36 performed by a radio
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i ndicate a length of each enhanced MAC-es SDU. 23. The
nmet hod as in any of enbodi nents 21-22 further

W@ vpo#sdhg adding a finish flag (F) field af teCT/E82908/077846
field in the correspondi ng enhanced MAC-e header
toindicate the end of the enhanced MAC-e header or if

tWBFEchAtebds: (reNehn in the enhanced MAC-e header. 24.
ne@l’ﬁf (rjret hod a(s I n"any of enbodi nents 21-23 wherein a

[00&Hange AdtlaougBHebhbumal aral ehadme:rwseaerea}esenbed)fabame 1n particular

nhanced NMAC- PDU. 25.. The nmethod as .in any
Comg%d@%rﬁaé? ﬁeaizurtf OF telemens am; Be r}ggeés?]ﬁ’@eawit@é’éhﬁ@@ other

feat\eﬁ?' %%%(Z le%ﬁ%ﬂs%?e g ﬁ)uﬁggln?cﬁfégtlg{;i oxoxtvhtthgﬁt ot}}er features

andN®adh iR Mise 2lbtREAS oif @ 1cha etysros i didl h@engnﬁayrmleﬁmﬁlented
value of the LCHID to indicate presence of scheduling
In g GOBDVEET cmog@rylz softwaThe orré’trmwaa@ meprmyat@ﬂ tth@ computer-
Wi.r e

f
vea Qi G FeC B s PG Poe ee Hobmamiscompuigy or a
pro@ss@ﬁ%rﬁ%lﬁsﬁ)f’ %Ogﬂ)tﬁgf fr@id@fﬁe QVorﬁgQ %?&hﬁhf%ﬁh@ﬁtde@read only

he nethod as in any of enbodinents 1-27 perforned
memeer (BGM)p ree nanaJk) accass rﬁ'ekraorge(RAM)asa reglateyr, ofiche memory,

enmbodi nents 1-27 performed h e B.. 31. The net ho
semeon cawnsm%%@ag}%n%g@e@g vpeéﬂ% ShARas H}tegﬁaﬁq&@@as and
e €
rem e R R L b Blich PR, P8l BBk meim <3P s CD-ROM
dislkenhadaggithl aémaoﬂé digksn@VDbenbi nat i on (E— TFC)
selectiagn entity. 33. A nethod for generating an |ub

[006?r]ame t §%@bé%ﬁﬁ%|8§@tsé§dﬂ’fd@nbﬁ el exarapke, ﬁa&ﬁn@ral purpose
prof S BRI BT i con SR ol R bienal
pro@ss&n{MP)?% Mﬁ@aﬁﬁy 6DMSeropPocelBersBhH 06 ndsrel Iﬁlo'#ﬁidrdéfessors in

embodi nent's 33-34 furt her conpri si ng
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.

[0063] A processor 1n association with software may be used to implement
aradio 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 1n 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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addi ng a | ogi cal channel indicator (LCH1D) field for

each enhanced MAC-es PDU. 36. The nethod as in any of
werivomissent s 33-35 further conprising for eachP@IZHS10D8/077846

field, adding a nunber of enhanced MAC-es SDUs per

enhanced MAC-es PDU and 2HL§@& h of each enhanced

MAC-es SDU. 37. The neth n any of enbodi nents

-3 .med by a base station. 38. The nethod as
Wh%ﬁlsacﬁ?/ﬁlg{f&ggﬁbodi ments 33-36 performed by a Node B. 39.

The. met Rogledtsod for areataig ambodananl BIABe3pofaebl ddtarcthibyPDU)
a radi onetwork controller (RNC). [0061] Although
for wplink Maselgpg cananureatione CORPESIBEd above i n

particul.ar c I naf 1 ...each feature.or nt. gan .-
be st He REPTREM G ics 35 vier BRLLMRILTITaMse iy pisher
laye®! phfk&tafhQlariNTRPDASd) ORSh Held) fhaMcbOOMIAOLRESDUs include
features and el ements. The nmethods or flow charts
complepei ldghehbayeir PIdHy avel sagphentsmfddgher kyeodiier

rogram. . soft e, o i i ncorporated in,a
P o E e bh S e M T by S o h Bt iR g s Mg nged MAC-es
SDUERRA En%tﬂ?%ﬂ ERARHLSI MAC-8s BERGESSOba t%}‘ﬁ{%rgéarﬂ{ed MAC-
ada only

conputer-re e storage nediuns include a rea
es BRBAr ywherel) ,tha eahanmmdddAssesranerder ( RAWdesa a segmentation
regi ster, cache nenory, sem conductor nenory devi ces,
d%%@ﬁ%t@@mqi;a such as internal hard di sks and

re LS - ' i a ti.cal
rear SO B b s BRI CRRbOAR! IRt el AR R enhanced

MAGLEKPIIOVEBAt deB0EBEs Sufdrabateom! ¢IC 8O énHateddBIAOYs SDU
way of exanple, a general purpose processor, a special

congaiepatasl iy dreetamced Médventilddasngr ocessor, a digital

o1 B Ao B aR pRhabR A G daheBlenasing mtinte enhanced
MA8BSSOPDA 874 birlsBorRBR o GMHm c8d MPATL O hb&llers?

m crocontrol l er, ‘Application Specific Integrated
Circuits (ASICs), Field Programmable Gate Arrays

(FPGAs) circuits y .ot her, type of integrate I.rcuit
(18, addeonethed of &ah@chiwre{rbé&}u%rg@&%%ﬂ)'%mclude at
1eas%%§%°df%t1\/1%[b-‘€f PO o 1 & 15ﬁ9¥J Dea 458l an_'Hah?}B‘? TRIZ) PDU.
radi o frequency transceiver for use in a wreless
transmt receive unit (WRU),
3. The method of claim 1 wherein the SD field indicates if a first

enhanced MAC-es SDU 1s a segment or a complete higher layer PDU.

4, The method of claim 1 wherein the SD field indicates if a last

enhanced MAC-es SDU 1is a segment or a complete higher layer PDU.
5. The method of claim 1 wherein the SD field is 2 bits.

6. The method of claim 1 wherein the enhanced MAC-es header further
includes a Transmit Sequence Number (TSN) field.
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user equi pnent (UE), term nal, base station, radio

network controller (RNC), or any host conputer. The
WORY#®Y3 be used in conjunction wth nodul es,PCT/US2008/077846

i mpl emented in hardware and/ or software, such as a

caner a, vi deo ra npdul e,. a_vi hone, a.

spéaker E%&ﬁ@,eﬁmcﬁ?fﬁaw&qw @Weé}lefﬁﬁg@iaﬁ% 6.bits.

m crophone, a television transceiver, a hands free

headset, a keyboard, a Bluetooth(r) nodule, a

fr gquen@henmdthat eftclaiM1 fuadher ¢othprisimg:i quid crystal

di splay (LCD) display unit, an organic light- emtting _.

di @déu(gmfa}ogdq:a&m%@ym@hmc,hc@toai(5« |IDh1§1§ﬂ£t<pﬂm/@¢r,re%pondmg

nedi e video ga | a dul n.nternet, .
enhfREE MPACK Bl AR R N TP PhU PRI G Agosicat
chafhelddehaifyfsice RanchHAMBH Nod@tbe PO M5 Wat is cl ai ned

is: 1. Amethod for creating an enhanced MAC-e protocol

data unit (PDU) for uplink wreless conmunications

coPRe BBy OERELA R SRR et e i ¢
( P%}n% Mﬁgg@ﬂ@%ﬂe%&e%ﬁo?%gﬁg%a MAML: Gb&der for

hi gher 1 ayer and segnents o yer PDUs;
eaclyenkanatd iyl A0 ee HD ¢ e th ddd&kees] drigih b eadnadizarat My C-es SDU.

enhanced MAC-es SDUs and generating an enhanced MAC-es

header as part of the enhanced MACes PDU, wherein the

enhance - i atation
deg@'r [ p?gW§§0¢@§{mgﬁg?§ i %Ognéﬁg%fg?espondi ng
enhaatada ¥AChe: fheigd eTadl @ fiedtt grhrreapoNAGiesnitiNied MAC-e

t hat describes information of each enhanced MAC-es SDU
headeniparenaeebaneed M (erh bt éto valicate thpendahthe enhanced MAC-

he%ﬁgerati ng an enhanced MAC-e PDU by concatenating
© ti pl e enhanced MAC-es PDUs and correspondi ng
enhanced MAC-e headers. 2. The nethod of claim1l
wherein the higher |ayer PDUs include at |east one of
a NVAC d TRBUnethdd - daPD8 farther cadposingak contr ol
§ |R gg#gpgg?%gygg gg%ur[eg(t)tlqu%gslgéHﬂﬁH:mr}di\é\gi%rt%ener}o{] gf t%[e) enhanced

MAC-e header.

12. The method of claim 8 further comprising:
using a reserved value of the LCH-ID to indicate presence of scheduling

information (SI).

13. The method of claim 8 further comprising:

adding a finish (F) flag to the corresponding enhanced MAC-e header to
indicate at least one of: no more L fields are present and the end of enhanced
MAC-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 L fields are present.
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enhanced MAC-es SDU is a segment or a conpl ete higher
| ayer PDU. 4. The nethod of claiml1 wherein the SD
W0 p@bm43spdli cates if a | ast enhanced MAC-es SDIWPGCHUS2008/077846
segnent or a conpl ete higher Iayer PDU. 5. The nethod
of claiml1l wherein the SDfield is 2 bits. 6. The
nethod of clai m lwherein the enhanced MAC-es header

her er (TSN)
fi élt‘ld 7 T}’%ﬁl‘el%neﬁatqqgfd%?ﬂ%%t“ﬁ% %ﬁ%ﬁéf’%l%e TSN fi el d
| s addhig sne Hogiddlehaminkdth ditatrIdLOH-IDYfieb@to the corresponding
conpr|5|ng addlng one | ogi cal channel indicator
o

enhapesd Mo Crq Bpadery P@Cbcﬁfr doMﬁng p e cgnpaenated in the

h h
entifGERENACrraToaP FOMRARAR skl ek hnsidu BN Sedhpanced
MA@-esI§pUTEt hOd Of cIa|n18 further conprising: adding a

length (L) field to the correspondi ng enhanced MAC-e
header for each enhanced MAC-es SDU toindicate a

h each enhanced -es SDU. 10. The net hod of
9%&% @%ﬁ%ﬁ}@iﬁﬁ@c | GRREIEWE bit fini sh
f I afle C-
%%S@ e L R g e e fresponding
enhandechA@ea koddorced nixGee adadeth oﬂdachTﬂeh:{lfﬁIeldd\?[M -es SDU.

claim8 further conprising: using a reserved val ue of
the LCH 1D to indicate the end of the enhanced MAC-e

uery e hed U RN Sholh Bl ENE® Gichte

pr edaniee a@m&ﬁh%@ (Mofienf arteet éavh (SKeld 18. thEheorresponding
nmet hod of claim 8 further conpri sing: addlngﬂﬁéh|n|§%

enhgnyed MayCteohedtier donndisptmidian @nafhdrecathavsed edeader or if
ate at e of fields are present
morg 1R Suiln o 230 pARER AR Tt hot Soot benn

reached, no nore L fields are present and the end of
t he enhanced MAC-e header has been reached, and nore L
fidlids dhe prethedtafldaiihed mehdrein of chhagenih & UuL€helD value

1nd1%gigre%rellrls Ieg of an enhanced MAC-es PDU.

18.  The method of claim 15 further comprising:
using a reserved value of the LCH-ID to indicate presence of scheduling

information (SI).

19. The method of claim 1 wherein enhanced MAC-es SDUs do not
include segments of higher layer PDUs.

20. A method for generating an Iub enhanced dedicated channel (E-
DCH) data frame to be communicated from a Node B to a radio network
controller (RNC) comprising:

adding to the Iub E-DCH data frame a number of enhanced MAC-es PDUs;

and
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addi ng one | ogi cal channel indicator (LCHID) field to

t he correspondi ng enhanced MAC-e header for each
wenwaness MAC-es SDU concatenated in the enhanR@rUs2008/077846

MAC-es PDU to indicate a Iogical channel identify for

each enhance hod of ¢l ai
fu?‘gﬁg}g éBn%ﬁ?%%&Wn@ﬁij heageh (etgrlmoafar S enhanced
MAEaé‘SQP g@+!ID field in the correspondi ng enhanced MAC e
er to indicate a length of each enhanced MAC es
SDU. 16. The nethod of claim 15 further conprising:
adding a finish flag (F) field after each L field in
th@lcorr degpathaty fefaﬁhm codumrerewhersdBr to i ndicate

d, of h fiel
A e S B S0RE o PEG E .o
1engtha(w1ﬁb5d%grgpf1ﬁl@1 @)%I n a LCHID val ue indicates

an end of an enhanced es PDU. 18. The net hod of
clain115 further conprising: using a reserved val ue of

i ndi cat e, presence. o du
B B ege rafémlﬁ*ﬁ%ceﬁ%ff Re OB hntlidired dopreate an
enhgﬁmﬁfﬁc%&éc&%a @Dm%luq hﬁﬁmefegs%nﬁhaﬂ%mns
ayer A netho or gener tlng an |ub
comenizamg.ed dedi cat ed channel (EDCH) data frame to be
communi_cated froma Node B to a radi o network
coAtrghaced AL @éﬂﬁﬁr}tsqyn@nfwdwﬂgwt%meﬁ@tq ephanqedMAC-es

ertl 35405 S5 o SRS, Y P, QA v

escri pt eac

whegahinpeddnMAC M8 (PEY.S2Us iHetudeichadlede Bldich Bfer PDUs and
further wherein: the enhanced MAC-e PDU header

segmenby piphigher iayard@BUst | east a LCHID, a length (L)
tr SPERREFRBAMAC Hit ehiine B0 Sbirn g b biroFa To cabppeaMAC os

PDU by concatenating enhanced MAC-es SDUs and generating an enhanced
MAC-es header as part of the enhanced MAC-es PDU, wherein the enhanced
MAC-es header includes a segmentation descriptor (SD) field;

the enhanced MAC-e/es entity configured to generate an enhanced MAC-es
PDU by concatenating enhanced MAC-es SDUs and generating an enhanced
MAC-es header as part of the enhanced MAC-es PDU, wherein the enhanced
MAC-es header includes a segmentation descriptor (SD) field; and

the enhanced MAC-e/es entity configured to generate an enhanced MAC-e
PDU by concatenating multiple enhanced MAC-es PDUs and corresponding
enhanced MAC-e headers.

23. The WTRU of claim 22 wherein the higher layer PDUs include at
least one of a MAC-d PDU, a MAC-c PDU and a radio link control (RLC) PDU.

24. The WTRU of claim 22 wherein the SD field indicates if a first
enhanced MAC-es SDU is a segment or a complete higher layer PDU.

-26-



enhanced MAC-e protocol data unit (PDU) for uplink

W rel ess conmuni cati ons conprising: an enhanced
wWOR@Ie48e3 entity configured to generate enhancedl/NBIo&677846

service data units (SDUs) based on hi gher | ayer packet

 ncPude TEBrOOEY i Han PRy EPoBBUL raDsbgdotdeases i a last

enhgh%&%‘ég %[Soﬁgé%er {%nan en ancm%ﬁeﬁ%&yPDU

concat enati ng enhanced MAC-es SDUs and generating an
enhanced MAC-es header as part_ of the enhanced MAC-es

PDB6. whdhei W4 ot gl 24 whikeess threabdieldig |12 Jags a

segnent ati on descriptor (SD) field; the enhanced
MAC-e/es entity configured to generate an enhanced

MAG7es Rid ByTRONeALBAAL I920werhanC ekle MAE@%c PO @RE header
generating an enhanced MAC-es header as part of the

furtbrhandsdedadreansritSeuhenes Nunheere(Tiranc@eldVAC- es
header includes a segnentation descriptor (SD) field,
and the enhanced MAC-e/es entity configured to

t .
ge??.r SI g‘hgmlg&?%ﬂmw %V}Pe%’ixp EPREAHENA g:'é‘glts

MAC- es PDUs an correspondi ng
enhanced MAC-e headers. 23. The WIRU of claim 22
V\herel n the hi gher Iayer PDUs | nclude at |east one of
a{&ﬂ/l&é &H}Prﬁlrlf adio link control

?. f%j lﬁgl Cac? be@e/\é\gte&{t& 1g| a%ewga%fdngﬁ%(foépal channel

1nd1%§wﬁﬂ]ICH)fI]}; fe0dpb ehe cMr@Bﬁdndlﬁg%lhhalﬁUeQ MATheh W& B each
claim?22 wherein the SD field indicates if a | ast

enhanpethdCiad BY ®Dodicnte adlegivehthanne ideniifefar daichravhanced

a . 26. The WIRU of claim?22 wherein the SD
MAh’%ﬁe%Di%EUZ bits. 27. The WIRU of cl aim 22 wherein the

enhanced MAC-es header further includes a Transmt
Sequence Nunmber (TSN) field. 28. The WIRU of claim 27
whé&bei n ThieeWTHRU foif eladmi 89 vhares: 29. The WIRU of claim

22 wherei n: nhance C-eles entity i

t othg .ngﬁlécq -Ie/e(’sr%m%éql\lﬂs?‘ confllgured to ad%l a lsengtﬂ (L)g%.l el%l to the
corresponding enhanced MAC-e header for each enhanced MAC-es SDU to
indicate a length of each enhanced MAC-es SDU.

31. The WTRU of claim 30 wherein:

the enhanced MAC-e/es entity is configured to add a one bit finish flag (F)
field to the corresponding enhanced MAC-e header for each enhanced MAC-es
SDU to indicate the end of the enhanced MAC-e header.

32. The method of claim 29 further comprising:
using a reserved value of the LCH-ID to indicate the end of the enhanced

MAC-e header.
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i ndicator (LCH1D) field to the correspondi ng enhanced
MAC- e header for each enhanced MAC-es PDU to indicate

w@200004893 channel identify for each enhanced MACUS208/077846
PDU. 30. The WIRU of cl ai m 29 wherein: the enhanced

f16p ¢ Sren TR g R cod MAC- o header for
onfhe ERRARGAENINGRS ity R o Ol R 0 PR of the
LCHD enhaliead MaCa1eleast ®hbiltiling $nfenfatgur Gt o add a

one bit finish flag (F) field to the correspondi ng
enhanced MAC-e header for each enhanced MAC-es SDU to

i ndi,cat g+t f,the,gnhanced MAC-e header. 32. The
rre(t%‘ﬁ‘od ?Pelﬁﬁf CH}F}%QPN e&ﬁ%ﬂ»@ sing: using a

r esRE ¥AHaM A URLOC-/dree kil isRohfiginéd 6Rh&d taff%i@,HQFQHag to the
t he enhanced MAC-e header.33. The WIRU of claim 29

cornghporeding ¢rtermetMddd eNr@der do 1mdidaty dtsleesinbiewf:cuo oore L
. . use a reserved valu f the L | D to indicate

feld5 s 400 HUABM 96 PR BF L o oA deT 8RS TR beppgached.
no fbrelll B e e i e RO RoMAfic &l R\ darhas been
readwd; eadandianh feniancedrdddidte header to indicate at

| east one of: no nore L fields are present and the end
of enhanced MAC-e header has not been reached, no nore

L %igigzl d%‘h%rﬁ,ﬁ@%?m%&g%w}%rgﬁg of the enhanced MAC-e
e ed, " an

header has beén reac more L fields are

pr eserhhadeed MaCW/RY eoititglidi ddhZigunb@reidiid 6Me logical channel
enhanced MAC-e/es entity Is configured to add one

indicaird ACH AR dwld ite the aewesperckng pnhpinged MACt¢rbeader for each
corr di nhanced - e.header f ch nced.
enn e SRS S AP Braceatshin e eiagetd SRcaEDBaY Sticate a
logit QA MMAGRY Sdéhti9due Bhels BARARed 8EACIdSTHOr each _
enhanced MAC-eS SDU. 36. The WIRU of claim 35 wherein:
36. The WTRU of claim 35 wherein:
the enhanced MAC-e/es entity 1s configured to add a length (L) field after
each LCH-ID field in the corresponding enhanced MAC-e header to indicate a
length of each enhanced MAC-es SDU.

37. The WTRU of claim 36 wherein:
the enhanced MAC-e/es entity is configured to add a finish flag (F) field
after each L field in the corresponding enhanced MAC-e header to indicate the

end of the enhanced MAC-e header or if more fields remain in the enhanced

MAC-e header.

38. The WTRU of claim 35 wherein a change in a LCH-ID value
indicates an end of an enhanced MAC-es PDU.
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the enhanced MAC-e/es entity is configured to add a
length (L) field after each LCHID field in the

w@opessendi ng enhanced MAC-e header to indi caR@I/EHS2008/077846
| ength of each enhanced MAC-es SDU. 37. The WRU of

claim 3 |n: .the enhanced. MAC-e/es entity is

cor1°‘19'rgu&@\g’w&fﬁp@%ﬁéﬁﬂ?qrﬁﬂr(a field after each L

fi ' ongd - €

| nipeche b SOL SRR SORARGTN A5 BEREEA bflue of the
LCHADetd irglicigtemanéncd of dchedehhgnskandore(Sigader . 38.

The WIRU of claim 35 wherein a change in a LCHID
val ue i ndi cates an end of an enhanced MAC-es PDU. 39.

The \WI'R, of i:m wh I R _the ephanc C e

endPty 1L BRI Pg e e eI eFRRRRIER AL SR do not
inclk@btsbEnleatd Bhidlee 1Ry&SPDER. of schedul ing information

(SI). 40. The RU of claim 35 wherein enhanced MAC-es

SDUs do not include segnents of higher |ayer PDUs. 41.

A de figured to communi cate an | yb, enhance )

dedicat N Ofladn PiaE s o BUPE THENE 1 b aHAgced dedicated
chafSHHIR PRl hmd BNk ARMRWTA oo IMARANG) comprising:

of tlee MNutedd cdfizes:dRoUsdd amdhé heb B H doaffrgmeedntimber of

add an enhanced MAC-e PDU header descriptor for each
enhappethYRCrE BYsppsd 42, The Node B of claim 41

! hEhEaBae HeENA00 E0 A e PRI £ 950 B A agscriptor
for éddh ethdriedMAL-es PDU.

42, The Node B of claim 41 wherein:

the enhanced MAC-e PDU header descriptor includes at least a LCH-ID, a
length (L) field and a finish (F) flag.
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