WD 2008/ 073443 PCT/ US2007/ 025364 [0001] METHOD AND

APPARATUS FOR TRANSM TTI NG AND RECEI VI NG A PACKET VI A
WoR@sIEREED DOMLI NK PACKET ACCESS [0002] FI BEROX/0B2007/025364

| NVENTI ON [ 0003] The present invention is related to

Wi rel ess communi cati ons systens. [0004] BACKGROUND

[ 0005] HSDPA is a feature that was introduced in

Rel ease 5 of the third generati on partnership project
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HSDPA. AMC adapts the transm ssion date rate on the
HS- DSCH according to the channel conditions perceived
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sHa@@cﬂt‘i&ﬂhxell (HB DBPOHS.cThe WIRVisends fdedbisE&Ho the Node-B via a high
transmi ssions. [0007] [ rates are generally
sp@@@ée%ﬁ ted,cong 'fﬂ[1 §§?%&1|??’Y$e W%@% per cei vi ng
[0aB&RY Or a%d%pﬁk}é M6du18664 'ahkl%ﬁmgéﬁ%d\gC) Wbrﬁpéﬁtoﬁgz&ﬁ) repeat

resulting In mal | er transport ks per
regnestsi- éﬁQinand fast iNnder B alchqdﬁilhr)g alreh gyimee Oﬁlbheanew deataires in

T R A T
thielchafpElrdon i tivdls peptived B};Sth'ETWTRU. The Node-B determines the best
rate and scheduling for individual transmissions using the following information:

(1) a channel quality indicator (CQI) reported from a WTRU, which
indicates the quality of the channel that is perceived by the WTRU,;

(2) a transmit power control (TPC) command of associated dedicated
channels; and

(3) positive acknowledgement (ACK)/negative acknowledgement
(NACK) feedback in response to previous HS-DSCH transmissions.
[0007] Lower data rates are generally used for transmissions to WTRUs
perceiving unfavorable channel conditions, (e.g., at cell-edge), resulting in
smaller transport blocks per 2 ms transmission time interval (TTI). Higher data
rates are used for transmissions to WTRUs perceiving favorable channel

conditions, resulting in larger transport blocks per 2 ms TTI.
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-1 WD 2008/ 073443 PCT/ US2007/ 025364 [0008] The WIRU
reports the CQ over the HS-DPCCH, which provides to
wo b@siiedes B an i ndi cation of the quality of theCTOsz®B025364
that is perceived by the WRU in the downlink. The
CQ indicates the highest MAC-hs transport block size
[0bb8It t he THERUTRRYrepofigitie OQT dvBetoMBLDPECH, tWhith pieeides to

ms _TTI, for which the transport bl ock_error

threfierBlan ipdieationsaf theanadity of the ¢hanneh that ismesceived by the

WIHEL S8 AR PR CRILAHEAOIBE Al 38 gy s

sitoiatphe SNTRY may repeowe mahefdowndiakrwf#mﬂ_t}xeélmg arRf, foAwhich
t .

g1 SR block PEiRE RERE AR RO ocs oAl drhee Il B mapping

beteeN & %d\mgh BloEkkiz¥ riChut |10tW'!PRU lBhﬁ&knﬁiTEble 1.
HS- PDS Bl ock Size HS-PDSCH 1 1 %DSK 16 3565

Differgnf/CQ logigipitabjesiare provige for wlrjﬂm (3catggory. Qﬂs&hq

Aot b SRR IR 2 coc s ?6351M1

650 2 Q:’SK 22 7168 5 16-QAM 8 792 2 QPSK 23 9719 7

hAl\A 0’21 2 _(PSKk 24 114 Q Q 1£t QAN 10 1262 ’3 mcv

By DT AT RNy R A S A
12 174820cB S@SN‘IQVDSQH54 15 16- QAM Bl8ckB27£0H3- P@&( 28
SRR AR i 8 Lo T
i mpor t antl7ppl i cati on RBFEHIDPAi s t ht!®Pr ans SSI off-gM
Vos ce 233 1 QPSK 18 4664 5 16-QAM
4 317 1 QPSK 19 5287 5 16-QAM
5 377 1 QPSK 20 5887 5 16-QAM
6 461 1 QPSK 21 6554 5 16-QAM
7 650 2 QPSK 22 7168 5 16-QAM
8 792 2 QPSK 23 9719 7 16-QAM
9 931 2 QPSK 24 11418 8 16-QAM
10 1262 3 QPSK 25 14411 10 16-QAM
11 1483 3 QPSK 26 17237 12 16-QAM
12 1742 3 QPSK 27 21754 15 16-QAM
13 2279 4 QPSK 28 23370 15 16-QAM
14 2583 4 QPSK 29 24222 15 16-QAM
15 3319 5 QPSK 30 25558 15 16-QAM
Table 1
[0009] An important application for HSDPA is the transmission of Voice

over IP (VoIP) traffic. VoIP is an emerging technology for the transport of speech
over packet-switched networks. VoIP significantly differs from non real-time
data-oriented applications in terms of quality of service (QoS), as end-to-end
delay is the strictest requirement.

[0010] Figure 1 shows protocol architecture for transmission of VoIP in

universal mobile telecommunication system (UMTS). The speech signal is
2-



over IP (VolP) traffic. VolP is an energi ng technol ogy

for the transport of speech over packet-sw tched
woedsoriegs Vol P significantly differs from nonPCT/US2007/025364

real -tinme data-oriented applications in terns of

quality of service (QS), as end-to-end delay is the
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tes 1 n size, h e lP
cougressen the RTP UDBPard b hbﬂkﬁ'}s forFteémmlssugn ayeri thetagr interface.

[ t he Vol.P are de
The BHCP bayer on suiusERes T, cviirer GBI, R ptifher of states
m&PBP Hefs&Bfor %Iﬁf'?hrd@lﬁoﬁﬂﬁld lifeldeadRigde VOIP call. In one state, a
transm ssion over the air interface. The PDCP | ayer

fulls frampey i thout eame COBYRISEQLS iTBAY (haoﬂ@werﬁ\dnwero ayers for
f
trgﬁég%lﬁgl[onn'y{ laggtl'ﬂe? sfzﬂ:?ﬁﬁ%l%én@t o3 e WD{iﬁﬁeédefrgd%n to

~MWbyteanhy dalye planr Fhid masubtayin b'amible packet sizes, ranging from 33

| ayer transm ssion. I n another state, full
B%‘B’r%%gmﬁ of RTP/ UPDY I P headers down to 1 byte may

[Obﬁi(]e Pl a@@e coRiptedstd lPD@P|1£‘yét6}fdcﬂbllsealﬂ&ﬁléﬁﬂeﬁif€&ﬂ to a radio
ranglgg from3 i}/tes to 92 bytes. [0012] The

§RECplaoer| The RLEHaren typially openaterdniapamagknevledged
bt VD F VorEANCL s, RLRT B apbafa et at B et ppe (1) byte
héddthqoﬁxel{dDGP 1d¥ee packetsa e m@pm:tecca datatoinits d?ﬁUshﬂtmt are
e d to the P kets. The RL
AT 2 Ao pacest Srey Mal) Bive® Hase iss dingipegrom 34

bﬂ?éi(fumlfb@a&sémﬁ mhv((m@vh)a%e% § (126 E&AddraRfipiession).
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corres
[0013] The WTRU reports perceived downlink channel quality by sending a

CQI to the Node-B. The CQI indicates the maximum transport block size that

the WTRU may receive with a 10 % probability of packet error. Low CQI values
are reported to the Node-B in bad channel conditions, corresponding to smaller
transport block sizes. In some cases, the next packet to be transmitted to the
WTRU may be larger than the maximum transport block size specified via the
CQI. Considering the VoIP service as an example, where RLC PDUs range from
272 bits (34 bytes) to 736 bits (92 bytes) in size, according to Table 1, CQI values
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to a Vol P packet) in a single transport bl ock for

transm ssion. [0013] The WIRU reports perceived
waloamlor3ak3 channel quality by sending a CQ toPCTES2007/025364

Node-B. The CQ indicates the maxi mumtransport bl ock

size that the WIRU may receive with a 10 %

1, 2rahbdkhgdest BfanBpst MlodkistRAt atedido SlalVk tBs 2724bet RLC PDU.
orted to the de-B in bad channel conditions

Sigmlariss gkivalges d thrangher suggesisipanspot bloek sizeg hich are too
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arger than the maxinmum transport bl ock
[0814]e speThtNadevB mayreactGtwodifferentwaygwhemtheC QI indicates

ervice as .an exanpl e, .where RLC PDUs ra 272 .
a BBPKSi68 5F Bup Bt Bt st paokasyh abpud Pl Npde'B 2§ wait
urtt8E dhitndl Qo dibiofs Impkdde atdl the WTRE iN@icd@evhat B/ W TRU is

PCT/ US2007/ 025364 1, 2 and 3 suggest transport bl ock

S,
ahle gto greseiveo thanMAE€hs KRRV 7withi remganaplgy, error probability.

A]t%:lgi'c Iti%(aiyy 'th o&églli'; liﬁ%y ]:rmhgltl %]hllaz%%lriﬁ‘?ﬁgﬁqﬁ rb%&pﬁ&{ &han is

SI2e€s which are too  sna ar gest
inBated by, the, C@BSndidlg pn thOHLARQrecdiader Sicressfulaletiveryrof the
tpo di fferent ways when the CQ indicates a block
PagKSh that is smaller than the next packet in queue.

[0d1s NodeiB Ry fiyatt appitach, (the NWIRI®! d6indioti Séledule any
i nprove and the WIRU I ndi cates that the WIRU is able
tragsmissionvte thee WBRY hantiliheNofle-Boraseivadlac Clrlgrge enough to

orRAGRA the b packet ff el ks crl b EE{IRY AN B finfl as
lafggr GRHrepekts will driig blelrapeted ona@schanmiel sarclitiend ithprove. This
del i f the. t. [0018] In the first ,
erimte il T5E R Tou- vy S e S BAREG e
valfdiib B8, Bltud¥eeGt Boled6LAMAS senéhve hppHeatedRUGIth 8 VoIP.

transmt the next packet in queue. This can take an
[08¥8)lendedImtlrisecond appreachsthe NedeB chedulep dhe sragsmission of
oreli 1] ) Thia
AP EPR SHIARSP LB LA LABS ARV 1
begfpdd 6fithe hargenhirarispostnblook ethahecany beé iratdieedl elitty 40 %Buérror

upacceptabl e for, del ay senpsitive applications such as .
PrOBRPIIEY | dowspesshil ransoiss e e skentually At ater a certain
mERP&IYF §8trhRSmidsfHETY S R médMan¥eh P PRWESEr, the H-ARQ

regardl ess of the poor CQ. The transm ssion wll

refiapsmjssions inbrodaos eundesitable adejays tfoanzeadrtimp| epRlications.
Cgrpv%rr]lti%ggl %ﬁﬁgeéys%gmy (ﬁ(b nJoQ (%fe%ﬁ(r% transfer real-time traffic,

especially for users perceiving poor channel conditions.

[0017] SUMMARY

[0018] A method and apparatus for transmitting and receiving a packet via
HSDPA are disclosed. At least one HSDPA medium access control (MAC-hs)
service data unit (SDU) is segmented into a plurality of segments. A plurality of
MAC-hs PDUs are generated from the segments wherein each MAC-hs PDU
includes at least one segment. Each MAC-hs PDU may include one segment from
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probability. A successful transm ssion should
eventual |y occur after a certain nunber of
WO edos@an=nd ssi ons via H ARQ nechani sm However , PETES2007/025364
H ARQ retransm ssions introduce undesirabl e del ays
for real-tinme applications. Conventional HSDPA
a §i¥1§Ie9MB\ths rSDUef'lf}ecsi'ze/ of the szs niamatthneo theadize of the
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ciBiode felodffhorf o e AR ot el o, Mferiivery,

eaM&\MASJ HDPDU fdylideudeta taabinating of eggimehts fratha MA(zalisy of
PDU é i ncl ude one segnent from-4 WO 2008/ 07344

SisrapepTabinationoh gt teashene segmprnt from ogie hs SDU

h&l%&&riﬁ{ét tﬁ%@g@t ghspey t he size of the MAC-hs PDUs
ar{dﬁ nus the s‘%‘ze of the ﬁead of the MAC-hs PDU, except

the | ast segnent of the I\/AC— hs SDU. The si zes of t he

0FErent < 1o, VARUHE ESRREPTICRTE nelh DAY o

[os2gneNnt  Anflorsldtdiled G8déACadinfbhiie had Sﬁhﬁcﬂh@dfollowmg
arbitrarily. Aternativel y, each MAC- hs PDU nay

deseraptieR &iven kpivan ofsxasipl g égfdnte ymdsrtaodin F%FFJPPSftl‘éﬂ with

ﬁ%ﬁ d.on of at least one segnent
th og(r:rﬁ% %:(aﬁ g%%&% at least one entire MAC hs
[0&?21]. [ 00F&durBHl ErovBESERbEV | abhibEctTiHEfdDRANN NG s]od0H Y oIk in
Umqe det ai | ed understandi ng may be had fromthe

'owm ng description, given by way of exanple and to

[0b22]under g zghmruwtﬁxehemnmvmp d&egcconpanyi ng
dr awi ngs erein: [0021] Fi gure 1 shows protocol

loazaah. t ecFigurefdoshomsan B GhisdayesrinoNpde®; UMTS; [ 0022]
OB ¢ Z9Res SR Ao aashs S kel (020

[062Fjur e 4F®nw§ shoB@ MA(-hy8DU segmefatipn scheme in accordance

with a first embodiment;

[0026] Figure 6 shows a MAC-hs SDU segmentation scheme in accordance

with a second embodiment;

[0027] Figure 7 shows a MAC-hs SDU segmentation scheme in accordance

with a third embodiment,;

[0028] Figure 8 shows a MAC-hs SDU segmentation scheme in accordance

with a fourth embodiment;

[0029] Figure 9 shows generation of the MAC-hs PDU including the last

segment of a MAC-hs SDU and entire one or more subsequent MAC-hs SDU(s);

[0030] Figure 10 shows segmentation of the MAC-hs SDU and lost of one of

the segments;



[0025] Figure 5 shows a MAC-hs SDU segnentati on schene
in accordance wth a first enbodi nent; [0026] Figure
WG 20RoWR4R MAC- hs SDU segnent ati on schene i n aPCDUSENTE25364
with a second enbodi nent; [0027] Figure 7 shows a
MAC- hs SDU segnent ati on schene in accordance wth a

[obBi)r d enPogirdantsholvdEeBbrdtidiiia FhckepiEnaest ledvitPpbdding;
segnentatlon schene in accordance with a fourth

hbodi ment ; [0029] Figure 9 shows generation of the

b@% hs P%z%ﬁ'z%ﬂ W Ig%ﬁ@r 'tf%i%fté? %@t I)S%B%(%bélfﬁlﬁwlth

entire one or subsequen
MPAGBBOBFDRT bitse 10 shows segnent ati on of the MAC- hs SDU
and | ost of one of the segnents; -5 WO 2008/ 073443
PCT/ US2007/ 025364 [0031] Figure 11 shows generation

[0933]a packet al nost DETALEDHESERWPTION and [0032]
ure 12 shows generation of two MAC-hs PDUs

0034 cd whthen v chaon y osatlom A CELT Tncludes butis
eﬁT{ O:}I L%%S@ulm%ﬁt cf LLegnotb?leh EE?IJ S{ feiééc? g)ramoblle

tern1no|og not
subsefibeounifyrepiget,dxel ludantehiphens  apérsonalaligit aleabsistant (PDA),
nmobi | e subscrj ber uni a pager, a,celjular,. . .
@ (OPBE & S5 IARESHES ohiiea iy ioeapabla 4t (Pegping i a wireless

erV SRRt Wlﬁerﬁf&fe&%@ €6 héréhfep fthél6RmifagbF NERPBYIRIWes but
operatln in a wrel ess enVIronrrent en referred to

is tnot diaited to aHkaseeatation »gite chptrellsr, amatcgaenoit(AP)sor any
tﬂgxt %}é) n(}f tlr?t%trf ?K%) é’ea§ge cgaﬁ)%i)ieo 0D r uéém ? Q\M‘(@Lé eénw%ment

aci ng

[Od&&]l ce ca‘hakﬂrﬂbammpes dbsdirﬂ)ekinhe&em bedyebs 1mp\lfememmmm any
[0035] The enbodi nents descr.i bed here

WiTRISSS fammRnication pystgm dneluding, nlil?.taﬁ Wyds%t%(ﬁ?f’ UMTS

wir@ﬁkél%ﬁﬂmxﬂéﬁtldﬂoéystéxﬂbted to, 3GPP UMIS wireless
communi cation systens. [0036] In order to inprove

[008€Insf er Imforder toyimpreyet iraasigatod delay-gensityee data, (e.g., VolP
traffic), in the downlink for HSDPA systems, packets may be segmented at a

MAC-hs layer. Larger packets are segmented into smaller packets to allow
successive transfer of the smaller segments with higher reliability. This allows
the Node-B to transmit segments over multiple TTIs, reducing the transport
block size per TTI. The smaller transport blocks may be transmitted using lower
modulations and/or higher coding rates, ensuring more reliable transfer and
minimizing H-ARQ retransmissions.

(0037] Figure 3 shows functional architecture of an MAC-hs layer 300 in a
Node-B. The MAC-hs layer 300 includes a scheduling and priority handling
entity 302, a segmentation entity 306, an H-ARQ entity 308, and a transport
format and resource combination (TFRC) selection entity 310. MAC-hs SDUs are
received from a higher layer, (e.g., MAC-d layer), and stored in one of a plurality

of priority queues 305 in accordance with priority queue distribution function



traffic), in the downlink for HSDPA systens, packets

may be segnented at a MAC-hs | ayer. Larger packets
ware@ssegaented into small er packets to all ow PCT/US2007/025364

successive transfer of the smaller segnments with

hi gher reliability. This allows the Node-B to
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Eﬂe@%gﬁﬂﬂtﬁﬁ{oﬁ @@hltﬁod'l‘ﬁeﬁ@aﬁmdetsﬁgﬁgﬁt 1sﬂ:ﬁ@n #ncluded

ransport format and resource conbination (T

inga MAG-ba PERY,i whichigtrapsmitied Sipuan 5-ARQ @eteﬁww %A@ H-ARQ
pr%cf:eqsh 51! Ipequﬁ{l?d gr?dlgidua!\l’fg o? egé’}y MAC GloRef ghé 1rqﬂf“erface.
ara nce

Yy queues In accor
Thd TFRD)’ debgctioy eqﬂﬂ;yé 10| selactda traiISpéntrfctma)Mand ﬁes‘d@rce for each

08/ 4 0 25364 304. The schedul in
Mé% bjjl i‘ﬁ‘ﬁ%sé% arotransmited QvRY e AF 4 é’%ysmal
la &e3gweue I D and TSN for each new MAC— hs PDU. [0038]

he segnmentation entity 306 is included in the MAC hs

[00&9/ er 3 obigyre &sh@wmcfuect@@d ar¢hitecturelof antMReha\lagen400 in a

ﬁ% t
I easlt ’f%%e S?gsiy%%b% lgd g£ g% gijf n}éﬁt%gecf’t? tS 1aE pf%orr géb‘f‘% queue
_ disfribut@ineod s aby&eowmﬁggamrtyama) Na aﬂtasste)énlﬁﬁﬁentmy he&shnd a
.one ment t n an -
dipasser m&w&%%ﬂﬂk’ﬁ% ‘é‘i‘?ltrﬁf‘s" anfl ﬁ% ty L2 via
a Ph{SeMSlaysr BHf qﬂ@fécb%ﬂvﬂ’[@@hé Pﬁ[% a?@%ht%q}fbsre’g%nng

over theair interface. The TFRC selection entity 310
enetetb'eiﬂﬁs,\'la nepaim'ptg quéug distribuddon 494 fox redrderingdh accordance

Wik Giasieh Ralbtea fynbon g5t gRAdpde i 1EAC e ]RUs are
rehsgeiblod By the £dist@abL éntitly 408, NM@-x’éSssJe&ycﬂéd MNCihs RDUs are
se&égo%hegﬂg%féwggkgf%fh%glogfggét?%ﬁq EL @Rgégft&é’ﬁ sgttoa
hlgl éllarsa)s&gﬁg@g 2&%???} ij(Z\?Zt IhtsyPétl)cL)Jg a?gdr Zcei ved by an
[00HARQ e nﬂoplgdm@t:jon( pﬁthe segmentation and reassembly of PDUs between
the Node-B and the WTRU may be signaled by using a new MAC-hs header
which will be explained in detail below or via high speed shared control channel
(HS-SCCH).

[0041] Figure 5 shows a MAC-hs SDU segmentation scheme in accordance
with a first embodiment. A MAC-hs SDU 502, (e.g., MAC-d PDU), may be
segmented into a plurality of segments. Each MAC-hs PDU 504a-504n includes
a single segment 508a-508n from at most one MAC-hs SDU 502. The size of each

segment matches exactly the size of the MAC-hs PDU minus the MAC-hs header



a physical | ayer 420. The received MAC-hs PDUs are

sent to the reordering entity 406 via reordering
wQ@aa7Hizst ri buti on 404 for reordering i n accoPCUENSM07/025364

with a transm ssion sequence nunber (TSN). The

reordered MAC-hs PDUs are reassenbled by the

size; aseepdibe Biti degnftd8. The Maashe PDEGMACeditalihly theelast
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m%ﬁ‘ lﬁ fes§ﬁ"cﬁﬁllfg] t@“ﬁ%?@ﬂpqsﬁ%t t he exact order

[09114]t he i 'l‘hel'qﬁeﬁé oD i@ iRdRithe réordBfing Wh6adfn ﬂﬁ&V&“RU in order
506a-506n is not inportant and ma %e chan [ 0043

to suppert érdensndenbhiefes hangiingof datateglonging e #‘e’ﬁé@nﬁe@ ering

qlfé%,% b'l‘?-n e T&N Ypa ge)ntﬂietrsfor t etrg*lérﬁ.gsm%lntseﬁgxn&emﬁﬁ er on the
ik previ ouar y a reserve I ndi cat'e

HEDSOCHAC- The ARN fio used f&ummdémng paieposen ttatsupportf in-sequence

AQIOEE T BRRSE ATt [hestlly 16 B GRRor B ol ofBR AT hs

S]§'@g Ui)'ﬂfoﬁallg 1R SITP hayCl B b® B hn MMA O hsPPOU Rét@ntaining
shoul
the first segment The FSN is optional and provides an identifier for the

fragment sequence number.

[0045] Optionally, an additional 1-bit flag (not shown in Figure 5) may be
added to the MAC-hs header to indicate whether or not there is padding in the
MAC-hs PDU. This 1-bit flag is optional as the WTRU is capable of determining
the amount of padding bits based on the FSN and the sizes of previous segments.
The size of the segment need not be indicated in the header either because only
the MAC-hs PDU containing the last segment contains padding bits or because
the size of the MAC-hs SDU is indicated by the SID.



used to transport the MAC-hs SDUs. The second bit of

the VF field may be set to 'O while the value '"1' is
w0 e@sfovads f or future purposes. [0044] The queurCT/DS2007/025364

identifies the reordering queue in the WIRU i n order

to support independent buffer handling of data

[0D#6]ongi NFigere® FHoRiSUMATERE BBIU Sigmeiitatien schidige inSNcorlance
an identifier for the transm ssion _se ence nurrb
A T

with@ sepamdmnbpdiment TBreh MAGHs BRY 6048 éPlcﬂﬁ 3303
mggDasl S@g{] MIA(gm | ?o %}égfﬁéﬁfs %@89'%@% of @Hémc EdSDU

sl ze of
60 have eprbﬂet&rlman&l Blzmsy bb@donnttthednumban yof M&MgtS?EﬂS total

not nt ai S t.. onal
segfie 6 W etingeh ol Retbedies Phelerably” YRR F the
firdy @E@egﬂh@ﬁ’é’s{sﬂs {Hat digd af ke MACAHASDUOFAIndedhip td ﬂi’@nearest
(not. shown in Figure 5) may be added to the MAG-h

miltsple of 8 $he diGaedbySorTha sizp oftbe lastdegmest F9den 1n éh? pize of
tl{EA;l\%C%CSB?J f(ﬂ‘in Y dﬁle]su% bt t]fﬂe%gze'ﬁ%f g%&f@é #%%ggl%ﬁts Any

IS Ca etermnin nount
MRAIG-bs BE&UEGO%GO&!EHESNOHMn@IaddmgMES The W’HWU&MSWS Whlch bits

orR SHRERERI(S RaHEPT RSO E: EHET SLREBITEE B C g §DUs. Bach

MMEChEPDRPED £260 £ Edritdirsthel or Shors 86gRBAts P THSMAL -hs SDU (not
paddi ng bits or because the size of the MAC-hs SDU is

nqcagiazdy eentaguquse 4Npde-B seiediderghas/lergbility of transmitting any
s@g&[ 0 ?g@ﬁﬁ%ﬁ%ﬁ“ﬂ@ %%@Dﬁ b%g&f“or? céxqg cl?axM%Pcd&ﬁhé% and
segnen

I'on scheme 1N accordance a secon
suendss @ir feibire dfpabt tAGsimsssitinld cﬁ‘MAC&&éﬂﬂDI:knunaammgis&gnents of

from S single MAC-hs SDU 602. All segnments
th@@é?%#gﬁwré MAC-hs SDU 602 have pre-deterni ned

[0847)IeS bagreh &Qﬁe& bt IR enfHod SREINE Ph S secoid leafbddiment has an
ule is defined to calculate the sizes.

segnent s
advra@t@%bg gllowing m02%§eltee?1V1tn én refregsmatting é’@ﬁté?ﬁ’@elil'@ The

e R A L
eﬁhlgm@nt 608mi s _the SI ze of the MAC hs SDU 602 mi nus
OBREL e phisats e iy MR SR der oA Biord with the

se¥didtbiBodEncMt The MA@-hﬁEe%d@ﬁé@%dﬁgoéﬂ in‘éhm§ aclrpo R gdaae ID, a

known si zes of segnents of MAC-hs SDUs. Each

T sombesofifragments of MARehPDRINET Meferdnan F&DI; ard an SID.
It %S;ufdsbe%e& @l%t the exact order of the information elements in the MAC-

hs header is not important and may be changed. The VF, queue ID, TSN and

SID are same as the first embodiment, and therefore will not be explained again
for simplicity.

[0049] The NFM field indicates the number of segments of the MAC-hs
SDU. The NFM field may be omitted if the number of segments of the MSC-hs
SDU is fixed to a certain value, (e.g., eight (8)). The number of bits for the NFM
field depends on the number of possible segments. For instance, the NFM field
may be one (1) bit if the number of segments may be either 2 or 4.
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necessarily contiguous). A Node-B schedul er has
flexibility of transmtting any subset of segnments of

wo b@sird4hs SDU based on current channel condi p€DOS20871025364
success or failure of past transm ssions of MAC- hs PDU
cont ai ni ng segnents of the same MAC-hs SDU. [0047]

[O@E’@Tpar edThe FISTB ib b hitm Spieetdthiy thelsegmeatshdt are transmitted
enbodi ment__has an advant aﬁ of allow ng, nore

mébﬁ %‘W\hStP;DUnTh%slrza attherESIRYisthe ngeher Af segrppts indicated by
thg quﬁ’)f‘é Rh¥ mﬁ%e?&/ ?&J&ﬁ@? t%f@déaﬁﬁh“ dYPf£d18 RS the

and ' p Igure 6 al so shows
NEl\’l\/ﬁéldhd;odsetaIteamétor'l’rhe SID may dredemittednint any MACshe BBY not

[r‘o nt. The I\/AC hs header 606a-606n includes a VF,
coptajpigetherfirst segraRht. s nunber of fragments of MAC hs

(068 ( NFMrigirel7hho®d aFVAIC- héislilﬁébgﬁléﬁtatlbﬁ séHehe th dreordance

noted that the exact order of the information el enents

with a thardvembodignens o deach; MAﬁ?th PP&) 7 04ari 04 gnaspipchide a signal
T
se% ﬁ? ?1?);1% Ip ?T%ogg 2 of n@%%@ lilsngrﬂé'?%’z' ‘%hPlp%%lgltoﬂgdgqh@%egment

OF€ W
withkil thendAGERi SDUF 102 &8 apbitrary yand[ indi@ked e thi-MLACisdPDU

hemigr {47 0B Sortayune ths ety Mheiodscliaetoder s aitality
of@faﬂs&ﬁtﬁ@%aﬁg sgéﬁﬁhn% if‘r Jﬂ(%‘s%g? %tgalfﬂr()}?(%{it&? BNth)ﬁ@ quggl -K€8DU 702

ba@eg en @grn@nt thannal eprditions pod sheress exigihure of pash rcransmlsswns

of 'Mﬁn‘g Ut 'ﬂﬁiaNF J:oeﬁtg mﬂ%}’(‘%#’g rrgzg of éﬂg saﬁhg N%)C t}EESDU 702.

segnen < fay
[0@62}8/ 07 3#‘4@1@0le§!§§le HRESGHhs h[eﬁdléiﬂ‘t])nﬂ'dttﬁnlﬁﬁd:d})daﬁceawuh the

ehpi] rpbociRenbe ThOMAL s rilr oot on ibndes T RE Rafbes 1D, o

TN, §§€H¥€1%Tgspdsﬁﬁirpﬁ%ﬁ€iﬁ|8¥ (SPH?) BEMaBI Sy . 1t BAGGRS B¢ Roted that
the NFM fiel d shoul precede the FSID field unless the

thNFMdct edrdeld ofgha omf@xmmon 'Elfén@ﬁil D imathe dLdGhs bgader is not
. n

N
thierfirat epibddiinent, wnt hharetfhrrer wilbnbiobk expihinedaagain/ié: hmphclty

PDU 704a- 704n_ may. i ncl yde ' ment

TheSID e bgypmi thnss?fﬁqgﬁﬁﬁél%&gv TEihe e st segment.
[0BS9IMENt  The SPID indicates the starting position of the segment within the
MAC-hs SDU. Several schemes for defining the granularity of the position

indication are possible. The SPID may indicate the starting position of the
segment in bits or bytes. For example, if MAC-hs SDU sizes up to 1024 bits are
allowed, the size of SPID is 10 bits if expressed in bits or 7 bits if expressed in
bytes.

[0054] Alternatively, the SPID may indicate a segment number which
indicates the starting positions. For example, if there are four (4) pre-established
starting positions for any MAC-hs SDU, the starting positions are calculated by
rounding up the MAC-hs SDU size up to the closest multiple of four, dividing by
4, and taking multiples of this number. Optionally, the number of pre-established
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within the MAC-hs SDU 702 is arbitrary and indicated
in the MAC-hs PDU header 706a-706n containing the
W@ e@a®ri443 The Node- B schedul er has fl exibilityPCDUS2007/025364
transm tting any segnment of any size at any position
of the MAC-hs SDU 702 based on current channel

stefntd postisnsmdy bdGagiestedbyf Dédparatediel@simhilar to the NFM of the
transm ssions of MAC-hs PDU 704a- 704n contai ni ng

segnshempediggenthe sane MAG-hs SDU 702. [0052] Figure 7
o sho r s '
w?ﬁ@ rgd og}bg%vgﬁﬁe%%e tﬁ%ﬁﬁlt'opt}%ﬁﬁﬁ%‘&%e%éé}ved to

thir ment . s hea 706a-706n
indivateidhsther\the staxjirggipoditipn as tHe&Sdart of ther MACthp &Wi dfithe

identifier | D a , show,{ ot ed t hat
st posifion fsie shart R h frath B S BB S Riditd £ Singte
bitYAChlS, 1HRas2E of the'SPID inmgobé 8hé (BBl iBtheRgileaB §estts at the
e VF, queue ID, TSN and SID are sane as  the first

Th
stariss dhedRC-haiDViraddN vl bitsiotherndse whersdNliathraumbsr pf bits
. 7 | b : ! y .
reb%{ﬁeé R di€dth¥ne sﬁ}ﬁﬁg p_Bsﬂmﬁs. ?h@ﬂ&%ﬁf&ﬁg@g@ﬁ@%@g@féﬁd if

not “cont ai ni ng t I'rst segnent.
thienainoledrasf bitseregtired ito indicatietthe statinghmsiéersas larger hhan the

th C- hs Several schenmes for defining the
n‘b‘Pﬁ?ﬁﬁl’\@F?’Ps}mg%Wﬁi on indication are possible.
(0056 SPI DOptbniaNgi GAténd PosifibRihdREtoRAEPIDI Bradbngthindicator

segrrent in bits or bytes. For _exanple, if MAC hs_SDU
(L§Prmayhe inguded in Bie bs PRIU bogder te dieate she endspegition of

S i t.s i f [ it ' '
thi Sebhetl f thi JARRFRI0 A el 8nBfh, £ Bl Foarhor REGRERely
Simikagithamemiagpbe uskd fr encodingahe £RIMearsd hiDiasdSPID.
itions,. For exanple, | e are faur (4) .
OS2, et aBisuRarhosea TiachnSBU festichiofon sffameinpscordance
withPth HRRhSERbbAIRLMROS FHakR THAY-Rs FUUSGLLE04Y may contain a
roundi ng up the MAC-hs SDU size up to the cl osest

combinafiprofinefayumoredegingntiBSa-808m fieen engomgoraMAGha DU

802, BOXTor s (aHinatBhioP O ot e IRl g MAGsBE SPI and

oretamhultiplpentité MAC-hm B ds 802k, 8a2bdAhy MACelipaPBlk804a-804n

field simlar to t t he econd enbodi ment .
mebe@g?mraa@aaﬁ)étst Hﬁwgg’mg&w Eigh PG 557 adehng higs based
oot Pk iBWn REzes TR ¥RIdnt 9 of M BAtSDVESohE! ??mhfﬂl@@ekﬁﬂan‘cs

e

position is the start of the MAC-hs SDU. the
associatedrtg agyen MACihs PV adl bave Bre same sipgand thopsizeigdased

on%%e%&rhﬁérdoﬁgémggtsg ’ﬁiensgkees for the first S-1 segments may be the size
of the MAC-hs SDU rounded up to the nearest multiple of S then divided by S.
The size of the last segment is the size of the MAC-hs SDU minus the sum of the
sizes of previous segments.

[0058] The fourth embodiment allows the Node-B to transmit, in the same
MAC-hs PDU, the last segment of a MAC-hs SDU and either the first segment of
a subsequent MAC-hs SDU (as shown in Figure 8) or entire one or more
subsequent MAC-hs SDU(s) (as shown in Figure 9). This allows for a more

efficient use of the radio resources as it allows the Node-B to transmit traffic data
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bit. Thus, the size of the SPID may be one (1) bit if

the segnent starts at the start of the MAC-hs SDU and
wORMSloTI483 ot herwi se where N is the nunber of bPEBHUS2007/025364

required to indicate the starting positions. This

schene reduces the overhead if the nunber of bits

ratRéithaahadaing it when therest atifl er&nﬂﬂ&hMA(L‘Shs BDU%’O@eﬁlnmg
than the nunber of transmtted segnents.

thedestagamept obs MAE-hsoPY: drhip mavchs espegiaby rs)sefprl in gityations
% dﬁ)@l‘ Qﬁam%% lc@dl%}ﬁ li’ﬁd'lé(f;hcdpoSI gﬂeﬂt&?&l ﬁﬁﬁm%ndilﬁons

er to 1ndicate the en segnent
inigrevé/AffehtheSitdt segment hembeédn sdntt he segnent

pectiyel y. m.lar s used for encodin
0D RAP BRI Dt e s Al s eoﬁﬂf%sﬂwjmawﬁs apjce withl the
folYAG-disboaiid e € 9TRE MA CHE I8HIRFB064L8068 %aaa@eea vw h"dlu%ue ID,
fourth enbodi nent. Each MAC-hs PDU 804a- 8

anSH.a TSN, aBOVEM, ApiE Db Anch beist anbrn Folein it Should be noted
th?g?g %&P (Irﬁ Pﬁfe ﬂffox@éﬁo&%@tss% hng %AO%%&S& ifnot

1 on O one Or nore segnen rom one
inﬁﬁ)lutemtdandcmnaydie dhahged! heMF rcfueMQ(BI]] §'SBDhed 8IPeare same as

802b MAC- hs a- 804n ontain | di ng ,. .
thg{rat oMUY, R RTar i At baRsplaeH hee it shsalicity
[0060]t he KRAOYD 0% 1STBS NFMSEINE W arfdf F MAasdogiatddvittled or more

802b. The seg ments associated to a %Ilven MAC- hs SDU

MAQ-hs gldJs. hMUéfaPJé setvef Y NFMs FSIDeN and Egeay beinelnded in

r S. The sizes for the first S-1
thré'llimil%n S:ﬁlr?aigﬁ e‘ﬂlttrhe size of the MAC-hs SDU rounded up

[0061]t he n@heeNFMninticates tlie Hunlilesr of weglrentsyofSMACHs SDU

AP T
‘oA &ldiddte thet ket BPSH) NRPRM, HIIOWN, biaa FNRAft BséRRiated with

transmt, in the same MAC hs PDU, the | ast segnent of
any MAC-hs SENsegrent-t her the fir st segnent of a

Ogggs equen 'iﬂ‘é?dﬁ %%éﬁm&ﬁéﬁ% (Sgé'& gangs t@%; \%%e Iﬁﬁh&ﬁ]ﬁted

nor e subsequen
inRhg lMACghs PIDU.SThé FSIB hay ba remioeed &fNFM @nta peaticalar set of

h ' ji all t he Node-B t
sih el FSIDSRE P SEseede 001 o 20081 075045
0663y US2061e 0% 5344 1nHﬁ:taU<?sr tH AlmbRe dF r&enéychﬁva&mlrb fm\e; hs

is still roomin an C-hs PDU cont ai ni ng

ST math ctal 41a9a=taa SBG & TerSoway ele SEBANFAL IS DN and F.
AI vrlﬂl% E)P 6t fngg%ndlcate that the current set of SID, NFM, FSID, N, and F is
not associated with any entire MAC-hs SDU, but only to a segment(s).

[0064] The F field is a flag indicating whether or not more fields are
present in the MAC-hs PDU header. For example, if the F field is set to '0' the F
field is followed by an additional set of SID, NFM, FSID, N and F, or vice versa.
[0065] Optionally, a DTSN field (not shown in Figure 8) may be added to
allow the Node-B to transmit a MAC-hs PDU containing a MAC-hs SDU for
which segments have already been sent and received successfully by the WTRU.
The DTSN field identifies the TSN(s) that the WTRU needs to delete in order to
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wher e poor channel conditions had | ead to segnentation
but channel conditions inprove after the first
waegaowni44has been sent. [0059] Figure 8 al so sSPOIWESR07/025364
MAC- hs header format in accordance with the fourth
enbodi nent. The MAC- hs header 806a-806n includes a VF,

prévéitadiplichke MAT-B PDW(sY t\readh thE-ppérlafsd, .g 3 MAC-d layer).
field and an F field. It should be noted that the

Wageaoos chennelicondisionsadiead wsegmentation byt ehannpheonditions
hm%?}?‘%% %ﬁ the gﬂ‘% %)@g%erﬁ@ HAY¥ bQ@n% p I&rexg?y bBGeMFable for

queu are sane as
the M—B&n tsendtHe ehtire MAE-hs $DUnalthdheste pattaiofi édh axgaalready

R T L

[O%@i]t i pl eTﬁ@‘f(ﬂldﬁm |eQanﬁiﬁM illaSirkte fheaIA O-héPD1PBeader setting
i ncluded in hs PDU header. [0061] The NFM

mmmrdapeeswmhethepdﬁb@h egpbadimenht s of MAC hs SDU
Oﬁé’ﬁoc | at EQafxﬁnlé far % Vl@@deS ?twﬁks & Qangﬁmmg Rlsbt ‘ﬁl)\lse

Qlts of
For eXa cate t
MAE-ho SDES [X ahid I\ﬂhe Fﬁr‘ﬂsD segd;nean of MAG- }rsoSDIaIs X0 ¢hatMSthst RDU

infles e % REORTGIY. FRS. My 0hd T casRets i fish St set to:
SIG, R MLb, FS® 6! N0ar=0eanetiv@dond sd¥fibsét t: 8ID>0, NFM
>doart| cular set of SID, NFM FSID, N, F) is set to

d*SID[H06NFO0;THelN fiel d i ndicates the nunber of
048554 Y5p L1 5 RS0 S Py ments
of MMAICHhs SDUAnEthef néx submquendwhaled\/mti‘ahs SDh¥sMandhAtone set
] I F F . N,
of D NN BRI amEits sebis? SR ooiFpl oo, F0GH R, P

[0089164] Thatrsédéstatidndoid MAC-REBPA hdg Bmﬁhbﬁfto &k o BPore

nore fields are present in the MAC-hs PDU header. For
segreents and the segments axg tiansnited separagelyt Paefr nfore fegrnents of

A A 6t E08ke 181 ARl SN G ApA 000
10020t high Gian 105t onie @i tkee Bégmaytsb heddAC-hoSDaI 1002 isheegmented
totransm MAC- hs .PDU._c ai ni ng a, MAC.
inkgfour o) Seget & eradis, & B anbadie MAG ks PDU
10034ei002d a%ﬁ%?;?x?s‘iﬁllﬁfédyse XraItBEr ‘VﬁBLﬁrst EB&rdlaz foliffttsegments
identifies the WRU needs to delete in
10@|4ge Ad0p4b, 1Q04d are successfully recelved by the WTRU and buffered.
However, the third segment 1004c is lost. Due to the missing third segment, the

segments 1004a-1004d cannot be reassembled into the MAC-hs SDU 1002.

[0070] The WTRU autonomously determines that the transmission has

:)'i-D

failed for a particular segment. Once it is determined that the H-ARQ process for
one segment has failed, the WTRU deletes all segments of the same MAC-hs
SDU in a buffer that is waiting for reassembly.

[0071] The following mechanisms may be used individually or in any
combination to determine that a segment is lost. The WTRU may use a timer-

based mechanism. The WTRU sets a timer, and if the timer expires before all
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WD 2008/ 073443 PCT/ US2007/ 025364 prevent duplicate
MAC- hs PDU(s) to reach the upper |ayer, (e.g., MAC-d
WO 20081073443 Wher e poor channel conditions had | eBdI/U82007/025364
segnent ati on but channel conditions have inproved
after the first segnent(s) have been sent, it may be

segiftfenka6f thef sQime MreCHeBRDB Havedned rebevedtthe WPRT flashes all
SDU althou h parts_of it have alrea

SegEents beSPLY wajting ongerese qﬂ@egﬁe—m@ef may be reset
evfei%' ltﬁﬁ\é Qﬂe GW"FR}?} ?éce'nlésl'@ ts@%ﬁn%nﬁ Iﬂﬁat{\ﬁ%tcﬁgﬁ HOYFREEhs SDU.

Ssetting 1 n accordance wt enbodi nent .
Altofativelsx dimpl 8mer rhay thecrdsetionly wace sippp reception of the first

segBef B TORCER SUGh e Thri et the Eptes Sy b sheyinble by

hi n@rmgbﬁs o, gsh'QiloNEMurE§b&1trJ)\l (Imo) signathgpei n the
irst set is set to: 0, FSID :t- 0, N=G,

[0f28) andAdwéngﬁt@ﬁdtlseeWT%Us@ﬁy tfblshg}lbs%mm of e MAC-hs
sH8ltRat Ardvaitis fof relaﬁgérﬁgwhgi(mﬁ} délfec?sh‘ﬁl mgrocess

wants to tran two segnents of MAGC-h
fauen dThé &V TRKR mayl detgt éiné HAABRQeproessailSRUwhen dhel maximum

ong s SID, NFM. FSID,,N, and, F,is,set ol D>
RBRFSTg- ARG Ftpanqiaiysions et bpty g hod pRd B AR Gheble o
suRB& sy dizodOthd A (PRs POt AitBirtivedy,@he WIRU SRGMREICE the
and the segnments are transm tted separately. One_ or

HrhQ pseqpse faiturgtwhertheWERIS rapiyesg traasmission indigating new

o PR PR 01 NG Pl ML o

HS &3 @H), doir wihmlntlfedwfl‘f(u)zvasegpecﬁxg a frefrbnsraipseont. | S
i.pcluded ,in a separate MAC-hs P 1004a- 1004d and

0D 7S o s Alraatea gy Sefalivg methariSoanay B Hoad; thg Node-

B $6 4B R tthQ@%TRtﬂ%& alll S HerdtE RoFPrds hglté ¥ MAC-hs SDU
recei ved by the WIRU and buf f er ed wever, the third

s@emdelfmCThg signelingmoay be aeleved by in¢g04wmgjnew LlorL2

S‘érzaggéﬁow g‘%ﬁhw%ﬁ/ﬂégﬁéwrr‘gﬁgm 070] The WIRU

[0aW]ononD Thkgegi@bntationasf atlhpgertpaekdtrhmzam aahriamnagm explained
fail for a rticula seg nt.. Once |t |s det
ahoxet HOWEVer: A ﬁrSS%‘é@Q ggﬁe‘ag%eér@r?h‘ehé% Of FPf %’ Packets
reltiRs WB fﬁﬂﬁ@ixﬁ?_y g@hhlise E%e&fls tahﬁo%[‘fed\%ﬁh dd The
e

in a r that is wai reassenbly. [0071]
irnopmisalongofeutinrs Gnostinypalding MAGHHS vineliti Moudd sbduce the

efﬁE%ncy of MAC-hs transmission and waste valuable air interface resources.

[0075] Figure 11 shows generation of a packet almost filled with padding.
The MAC-hs PDU size is 180 bits, and the MAC-hs SDU size is 200 bits. The
MAC-hs SDU need to be segmented into two MAC-hs PDUs. The first MAC-hs
PDU would be totally filled with the first 180 bits of the MAC-hs SDU. However,
the second MAC-hs PDU would be filled with only 20 bits of the MAC-hs SDU
and the remainder of the second MAC-hs PDU (160 bits) would be padding. A
more efficient solution for this situation would be to avoid segmentation, and

instead, transmit a larger transport block size (big enough for the original MAC-
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conmbi nation to determne that a segnent is |lost. The

WRU nmay use a tiner- based nechanism The WIRU sets a
wao 2ovs734a0d if the timer expires before all -RGI/W2007/025364

2008/ 073443 PCT/ US2007/ 025364 segnents of the sane

MAC- hs SDU have been received, the WIRU fl ushes all
hsSSOUBESfH0HIEs) ATl cB U e HHAR®@ §rocess fog 3asstfuy dellvey of

timer nay be reset every tine the WIRU recei ves a
theqagkol that is part of the MAC-hs SDU.

er nat i 1ot [ . :

O om eI gBRErdloh T b BRED 1 BURAG SR with
Mdgl-hs SOV bits.t Tbe MAEhslR) Usézecio A80 dits adnpdtHpMAKI-h# EPU size

i TR e ST ERRE G fro WERE R p oI Zpe e

MAIJ-hs PDE R Sotafly fRdAMMEDthe fPPH180 Bitsf eh#MACHE: $DU. The
reassenbly when the WIRU detects an H ARQ process

secend MAC-Is D Virreylady adesteorpetaly fifled syibk tharempining 170
biE!e‘cgﬁhIF gg%g.gfgw e g‘xﬁs\%ﬂglﬁoh,‘ﬁﬁ Sst efAeHt s%ﬁitﬂﬂﬁw!lilﬁa be to

and t s unable to successtully
altberc fodt eegnentdbiontnd tROMA@HsSTHAL The by o MAG-haBR U setyansferred

detect the racess failure whe he WIRU.
oveE o figesSer Llam Caflgh Teirt abhhgRRER ol SRGRYhe H-ARQ
reSRMRit AN, He@GERE  thel bifrden \bnetHd MAC B dovEfink transmission
information field on an HS-SCCH), for which the WIRU

SY#k@Mexpecting a retransmission. [0073] Alternatively,

[Otﬁgﬂew Sl @Hﬁl:éoqg%xﬁl%‘;mbﬁ%%tﬁgg nﬁi@eﬁgﬁégé&@n&ﬁg Bie MAC-hs

i ndicate to
SRU; thesN odest Brog ldubatas Mitratéo GSIMA CsliolDE nés thddentupchy thiedVIAC-

Y B 25 S SRR e R0 e
theirgtiaké fiek thirBéhotd. TheNoae BRbgsbomert thk MACIRS SDRKIRY if the
has an advantage as explained above. However, if the

radiogfgreater thamthethrashald. packet into smaller packets
ults i ignificantly smaller packet that is

[Og?%t)st f%@oéﬁ%g? J'paddi ng. The transm ssion of such
a (rost| A metltidnfgy tiiSnhistipgalpacketovibdHHSBRAcCe t he

o b s B RS S B 2P ne

Maengs 8pwn of a packet alnost filled wth paddi ng.
The MAC-hs PDU size is 180 bits, and the MAC hs SDU
si zé-i s e methed of gembodiuent2 coprislg segmpntingythentAL-hs

sbbtided WPt 3¢ E@dentlne Tirst MAC hs

4, The method of embodiment 3 comprising generating a plurality of
MAC-hs PDUs, each MAC-hs PDU including at least one segment.

5. The method of embodiment 4 comprising transmitting the MAC-hs
PDUs.

6. The method as in any one of embodiments 4-5, wherein each MAC-

hs PDU includes one segment from a single MAC-hs SDU.
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PDU woul d be totally filled with the first 180 bits of
the MAC-hs SDU. However, the second MAC-hs PDU woul d
wheooBiobisesl with only 20 bits of the MAC hs SDUPCHOS2001@25364
remai nder of the second MAC-hs PDU (160 bits) would be
padding. A nore efficient solution for this situation
woul7d beThe nfethod as 86 ERRlodk of @mbddimentdst-8adherein Bisdbize of

a larger transport bl ock size_(big enough for the
thgsegmeats matchesite the siggof 01?%&&@.03’@1*? sopmusothessize gt the

bepe f A% MACHO T Rre et Amlqlf PR FER

12 $howsThemmathovd as imhny woe MAGnhediBidigs 4 hiwdteréin thedheader

j t C- its. MAC- hs PDU size is 180
°f\@1‘?5’,““gﬁﬁﬁﬁ%5ﬁ§a§ ize is 350 bits. The MAC hs

SDUgL s seaaRidtBed ab i ahyendbletBodibldnts 4155 wihek6ih the sizes of

MAC-hs PDU is totally filled with the first 180 bits

thgpegmentgiedefermined afed ondhe aympreohsegrmpts s waidhehe MAC-
h5§ﬁ?ﬁi%s%%€etdel y filled with the remaining 170 bits

S SDU. In this situation, the nost
ef f i16i enfThe ahethod ofrembatihent ® whetew thersizsdioe thaffirstS-1

of the C- DU e two. MAG- hs : nsferred
segmentSofoe noa tPL Rl gidedt sbe Mt HisstiiORghaaedtp to the
neéFERALMHIELABPheh AividBs By S ia@ASthe SPAUS tRE 1hdtSseBHche Bf the

on the C-hs downlink transm ssion system [0077] In

MAEchs $8HE as dihe isizsnefl epNACrbgtSDHeminus theymamt pinthe siges of
- e Node-B cal cul ates the ratio of MAC hs
prg%ugi%fls§ %#;Up by the MAG hs SDU segnment to the
r emdilni nThdiethsd BOh n ¥ ene difeenBdakiimeBtst %120, wloerpar £keader of

t ti qQ the threshol d. The. Node-B segnent .t
thwﬁ@ﬁ%%@ﬁdﬁwﬁﬁ A bRl efiarin the gumpez P ogmehin f the MAC-
hddpeshol d. [0078] Enbodi nents. 1. A nethod for

transmtting a packet via HSDPA. 2. The method of

enbd@i meithe metbogps i Ay oeeefembadimanty LAt wherein a header of
. 1. 1he ' Far R}
R I TR PO Rl P WACH: o0
thaegmewriirled in the MAC-hs PDU.
13. The method as in any one of embodiments 9-12, wherein the number

of segments of the MAC-hs SDU is fixed to a predefined value.

14. The method as in any one of embodiments 4-13, wherein the
segment included in the MAC-hs PDU is selected arbitrarily.

15. The method of embodiment 14 wherein a header of the MAC-hs PCU
includes an SPID indicating a starting position of the segment within the MAC-
hs SDU.

16. The method of embodiment 15 wherein the SPID indicates the
starting position of the segment in one of bits and bytes.

17. The method of embodiment 15 wherein the SPID indicates a

segment number which indicates the starting position.
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4. The method of enbodi ment 3 conprising generating a

plurality of MAC-hs PDUs, each MAC-hs PDU incl udi ng
w@rooBma®=E3 one segnent. 5. The nethod of enbodi PERUS2007/025364

conprising transmtting the MAC-hs PDUs. 6. The

met hod as in any one of enbodi nents 4-5, wherein each

MAC-18hs PRb rhettioddfemb®lifraoast wherein the 'rf'ﬁgtl Bit\EGhbSPID

infeplAS MR NPT iy EHRE By U OUADGSRFReAL 5 heAtint PReNAC-hs

spyze of the segnents matches to the size of the MAGC hs
PDUs mi nus the size of the header of the MAC hs PDU,
excdpt tHbe ttmthOQ efgmbedipfent Ad “mlmhsbead& inhules at least

nmethod one of , enbodi s 4-7
orfesftty EP P AR RS T So BORRIPh b8 shinhent VG0 int Mac ns
SID’Btd'iﬂlChraEIDﬁndﬁitlﬁgﬁh@fler@‘mwtlliﬁiﬁﬁgfinéhtS wherein the
sizes of the segnents is determ ned based on th

nundr o he BRptBAE as iany pes of srbediments 4 Spiyhegein ‘each MAC-
hssﬁﬂgﬁﬁ)%:ﬁgies 13 o-ﬂéeco%ﬁ&ﬂoﬂfof E?ﬁ]né% '\%ﬁ ?t!yrbftl‘hgc-hs

sizes for the first S-1 segnen sSDU 'S
SPHe asd zeconibinhtioMaCahkeaSDohe sngmlmt fogmn tooe tMAC-Ine3PEs4and at

ltiple. of t.he ivided by S, and the size of the
le%sqneseé’gﬁgﬁgfhstﬁgﬁ MAC-hs SDU is the size of the
MAC21s SPhle thathpdt dfeensbiifient 120 whaRsn @f hedde\ofaHe MAL-hs

sUgrrents 11. The method as in any one of enbodi nents
PldUnpclugpepdield indieating thy numper piweementeof theeMadehs DU.

fiel t
L545,| ah h, BPRE l SEOTR 200 IR MG e
of the MA @G-l Pidtdearludes at leash/Baie ket FRID, NHFMJESID, Nifelldland F

i.ndi cati t he,segnment of t C- Js.
it Bhaie aorratha Siconmorarsre Mat s SO1E s at Beldindigaying the
nuiiBer0bf RORSHIRE! Sntfrel MADIKY SDUY REtHWHRAN sigd, the F field

segnents of the MAC- hs SDUlsflxedtoa r edef i ned

indicating whethener pef;merp fields gre pyesspbimth hedHd header.
4-13g, Wh?‘flg 'ngethgg as in any one of embodiments 20-22, wherein a header

of the MAC-hs PDU includes a field identifying a TSN that needs to be deleted

from a buffer.

24. The method as in any one of embodiments 4-23, further comprising
calculating a ratio of MAC-hs PDU bits taken up by the segment to the
remaining MAC-hs PDU bits.

25. The method of embodiment 24 comprising comparing the ratio to a
predefined threshold, wherein the MAC-hs SDU is segmented only if the ratio is
greater than the threshold.

26. A method for receiving a packet via HSDPA.

27. The method of embodiment 26 comprising receiving a plurality of
MAC-hs PDUs, the MAC-hs PDUs carrying segments of an MAC-hs SDU.

28. The method of embodiment 27 comprising storing the MAC-hs PDUs
in a buffer.

-17-



segnment included in the MAC-hs PDU is sel ected

arbitrarily. 15. The nethod of enbodi nent 14 wherein a
wheadors4as the MAC-hs PCU includes an SPI D i nPCT/EB2007025364

a starting position of the segnment within the MAC hs

SDU. 16. The nethod of enbodi nent 15 wherein the SPID

i ndiggat eThehmetltddaki g apgSord of eatbodivaefRY BB, |BmPIBing

of bits and bytes. 17.. The net hod_of enbodi ment 15
reggssahling the ssgmsnots ig the ¥MAGhs §dent nunber whi ch

i ndigat e ' |99 he 1
T/ 2000 C3h0] O G Bogaint A trmprcth b ANE T/ PO includes

onshsegeiemt tfiven fisisgle MACdis 8BE.SPI D i ndi cat es whet her

the startin si,tion of the.se nt i.s start. .
e Sne Mul%aff3a b 3Ry one b SRBTRsnsS a7 1Dy ¥ bptein the sizes

oﬂﬁdherse'gﬁ;eht?isfw@”tdﬁﬁiﬂeaqb@séa%rﬁfhel B@sber Sﬂs?eg(ﬁ_ierﬁs t&ERHXh the
i ndi cating an endwg)o& tion of the segnent within the

Mkehs SDIER segmpnded-LI D i ndi cating the I ength of the

se t. . d ' [ .

30 o FEE mEDRRL IR ol & MOt S 870, THLRin the
segordnit iadluded of thecieirhs PDGiis selpétad akbitsardfy. MAC- hs

S and confi nati on of at |east one se from

one ac. AleBerbaies i any.de ofERbaditetRir s whefin cach
MAL-hd PR URINATEsOhe 8 06 BRIt oAb WESH 18 find12 PHAR1IGS of MAC-

the MAC-hs PDU includes a field indicating the nunb

h$DVs s eorabinakion\plat feastpue segrmentifrempmeddACalas Sﬂ%r and

o) f . i 20-21, wherein a header of the
at@%&%@%ﬁ%grﬁwﬁﬁggpw east one set of SID, NFM
FSI 34. N fThelmlethnd akin Ahypbnle dfremibddiments@7i-28, 6arthert dongprising
or npr.e MAC-hs SDUs, the field,indicating t ]
A BB M DS A B R VB ST 145 ThHEd FE adesstafie ot e plprality of
Se?}[;&,ts_t he F field indicating whether or not nore
i el

ds are present in the MAC-hs PDU header. 23. The
met Bod adhiemethgd efpanbgdimepbdd fimther comprsingdrletingsegments

MAG- h i E ' ' ti.f i
of SRFAG:Ss SIE s Buffel aPing Y bbb, WRR' A Hallone
segment of the MAC-hs SDU is lost.
36. The method as in any one of embodiments 27-33, further comprising

setting a timer.

37. The method of embodiment 36 comprising flushing all segments of
the same MAC-hs SDU in the buffer that are waiting for reassembly if the timer
expires before all segments of the same MAC-hs SDU have been received.

38. The method as in any one of embodiments 36-37, wherein the timer
is reset every time a segment that is part of the MAC-hs SDU is received in
correct order.

39. The method as in any one of embodiments 36-38, wherein the timer
is configurable by RRC signaling.

40. The method as in any one of embodiments 36-39, wherein the timer

is reset only once upon reception of the first segment of the MAC-hs SDU.
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24. The nethod as in any one of enbodi nents 4-23,

further conprising calculating a ratio of MAC-hs PDU
whRaos/otEkEn up by the segnent to the remaini NECIVBR200%025364

PDU bits. 25. The nethod of enbodi ment 24 conpri sing

conparing the ratio to a predefined threshold,

wherqi n e ridibodl &s Phhy SnSETemHdaHNRI2Y-3F, filrfiker’ @ip?ising
is . greater than the threshold. 26. A nethod for
detectina HARQ praessstfailnre fospmartioylarspgmest-nod of

enbqdi ne L ShNG: i1V] . ity

VAo " pobe HethOTRE kb B GR Ao Rhrthie HShir ol Fegments of
theik@mesMal:-hs SDU ihtherbofiadthat aeerbadtiing fir r2Zssemlyi si ng

st or,i,ng e -hs PDUs in a buffer. -17 )

2008‘/3073&“55 r%@%ﬁ@@fd@ﬁ%%af e g?‘ﬁﬂ?é‘tﬁéﬁ‘:@d wherpi the H-
ARQY peitesffaRIROdE N@dtbsted /whén SRIMAASHIN A8ADIENY HIARQ

t he segnents to the MAC-hs SDU. 30. The net hod of

rerapsENsRens bas hgesrxeaghedhch MAC-hs PDU i ncl udes one

se nt nal. - S
Seomnt TSN 5 Mo ] % e b .
ARQepmeepyefailure 4s deteeted médnba $exhsariséibe indichtihgaiew data is

se nts, to whi e MAC SDU i s segnented, 32.
el EeT B Rt Sl ARG Baores phUesRe SR & TOFARTRISSIEH ei 1
t he 455€9MBBImdtA64 HE ﬁﬂaﬁﬁoﬁmeM%dﬂﬁeIR@w:@,éf\ﬁhe&tc%ﬁlpﬁsing

arbitrarily. 33, The nethod as in any one O .
reeqiong asignal AndgatingHbeasiall eegmpentymortesp@mling el aigarticular

S [ ' nts froma plurality of
%Qﬁwsﬂngﬁ%gggo%%n of at | east one segnent
f r om6one THAG@aéthoSof eatitsbdiment d8 bmprisig fluskinkthehindicated
SDU. |, 34. Ttﬂ}% qfetegod as in any one of enbodi nents
segments fromy thehulfer, i si ng  det ermi ning whether a
traggm sai NEdd1BSof Blan@fhiftdg AlpatiedStia MEDPA. t he
pl uralltéhof segnents. 35.  The nethod of enbodi nent

34 f8r t hdhe Noga-Bsofrembedioent gt 7s eqmprising an MAC-hs layer for
segmenting a MAC-hs SDU to a plurality of segments and generating a plurality
of MAC-hs PDUs, each MAC-hs PDU including at least one segment.

49. The Node-B of embodiment 48 comprising a physical layer for
transmitting the MAC-hs PDUs.

50. The Node-B as in any one of embodiments 48-49, wherein each
MAC-hs PDU includes one segment from a single MAC-hs SDU.

51. The Node-B as in any one of embodiments 48-50, wherein the size of
the segments matches to the size of the MAC-hs PDUs minus the size of the
header of the MAC-hs PDU, except the last segment of the MAC-hs SDU.

52. The Node-B of embodiment 51 wherein the header of the MAC-hs
PDU includes an FSN.

53. The Node-B as in any one of embodiments 48-50, wherein the sizes

of the segments is determined based on the number of segments to which the
MAC-hs SDU is segmented.
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of the MAC-hs SDU in the buffer waiting for reassenbly
when at | east one segnent of the MAC-hs SDU is | ost.

W@ e00s/h43ret hod as i n any one of enbodi nents 2F€BBS2007/025364
further conprising setting a tinmer. 37. The nethod of
enbodi nent 36 conprising flushing all segnents of the

sams4VACTRS Nédé-Brofidhebddiinkat 58Reliereire tsizes forf the first S-1
reassenbly if the timer expires before all segnents

segmenfp okthieMARhH SDEDIs thesizapfdhe MAGihsD Uzgundpd up to the
n(ﬂﬁ&&qguﬁgplb 3t @r’t‘ﬁeﬁ Qﬁvﬁted %@dimsslz?@ She M@teée%'nﬂen? RE the
tinmer | a

reset every ti segnent that i part
MAltEh8/SD lisis $be) size oot WEAChs SOUr ménus dnezleum 8DtheTkiges of
n any one of enbodi nents 36-38, wherein the

met ho
rtev}?élF% ?ge%ﬁ’ﬁ Sgurabl e by RRC signaling. 40. The

met |5<5d aThie/NGI®YB @8 €n ahy 016 6fléfiBoditnets 38-50\vhefdin atHedder
is reset only once upon reception of the first

ofstbngA@ s PDAbinghalgssa §pld indigating theomumben gBsegments of the
gﬁ&@ﬁgﬂ/ 025364 41. The nethod as in any one of
odiments 27-33, further conprising detecting H ARQ
prodéss fThelNode-Bas imappohe ofkmbodiepmsn48-502wheéten a header

t f di nment onprising flushin | |
of Bt WA s 3 CReITEa & HolEEeAER Phe HBoEAF Bie Yaghs DU
that & WRlideddnfthe MAGSEEPDY. 43. The nethod as in any
one of enbodi ments 41-42, wherein the H ARgo%rocess_

fai lAlre Thed¥pdeBeas wacant Ree wh akadimentiord in the
b O R AR Sh SR Wfxedit o PR R 11
pr oc&Sss fThiel Node-Bs asléh eariye dnavioé remabddimentd 48i50) wherein the
di d th H- Al
segsns e ied 0 BielAG-h PV & i et Brariis e
met iyed aghie NGdRYB SMEnkddiRRhROSS Whetcin 4 hedder dfthd NEIC hs PCU
conpr i SI n recel ving a signal indicating that al

mglevglné AR y\@@\mwamnapwtlpn@ﬁﬂmsegmetmtlsmhbé/lAC-
% ghed fromthe buffer. 46. The nethod of enbodi nent
corrprl sing flushing the indicated
The Node-B as in any one of embodiments 58-59, wherein the SPID

indicates the starting position of the segment in one of bits and bytes.

61. The Node-B as in any one of embodiments 58-60, wherein the SPID
indicates a segment number which indicates the starting position.

62. The Node-B as in any one of embodiments 58-6,1 wherein the first
bit of the SPID indicates whether the starting position of the segment is the start
of the MAC-hs SDU.

63. The Node-B of embodiment 58 wherein the header includes at least
one of an EPID indicating an end position of the segment within the MAC-hs
SDU and an LID indicating the length of the segment.

64. The Node-B as in any one of embodiments 48-50, wherein each

MAC-hs PDU includes one of a combination of segments from a plurality of MAC-
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segnents fromthe buffer. 47. A Node-B for

transmtting a packet via HSDPA. 48. The Node-B of
weedwssvizent 47 conprising an MAC-hs | ayer for PCT/US2007/025364

segnenting a MAC-hs SDU to a plurality of segnents and

generating a plurality of MAC-hs PDUs, each MAC- hs

hFEDUspGldUdtdigbiahtiof dF ht RSt 586 E@‘hﬁent‘@omm@ Mla@deh$SDU and
enbodi ment . 48 caonprising a physical |ayer for

attlpagtomerantirg NAC-p8DRs "PDUs. “50. The Node-B as in any
one 8 CTROAGRNBSAfaBoinMAL e DHERALH o HOfddioTRE MAC-hs

i ncl udes one segnent from a sing s SDU. 51. The
Pl&UciecEldas aifreld mydicaténg the nbodlierefsegndehts Of thuhMAG-hs tS1XU.

siz nts matches t .he si f the.
o' e RO BR iR aBy p6° o erh Redinipoly 656t wheifein a header
ofMH&MCHQLPDBM&QMdeb e 1é:2% bné SSNEBID) NENE FEHO; N&ie‘i&)ldnd F
52. The Node-B of enbodi ment 51 wherein the header of

figld ghapisapsocigbedwitheonerramene M4G-hsSDUpphihen) figldandicating the
mﬁﬁ%ep o€ cgflséactmﬂ'g' QEH&? Mﬁgﬁgs SM(}% %1@]% &ﬁwﬁ' égec' ?Iﬂaf F field
t ase

segnents Is determ ne on t
indzghimgtvehdthembr nbt mioee fibMdS-dre pEéddnt $n kl&gWéd.PDI]Igle‘a@er

2oo 073443 S2007/ 02536 4.. Th - B, of .
ooddtr roh Noderi B8 o Anp ane pLermbedimenis A BB, pherein a header
offtﬁg WEAC ShsOPD UM c¥es st IRl érsti 8§ TON tHatihRdMiEbBdeleted

SDU rounded up to the nearest tiple of S then

fremg bfferoy S, and the size of the | ast segment of the
MAC, Sy i )
of s omhgd¥ode8 a8l fnflnd Wpalfeiitnila fr Uik bR WEAC
hsakayenisaconfigneedfo m"}bddtm rhtio éBMY(XJ hstTED Ui bitsatdkeadgr by the
ofthe -hs PDU in S i ndi catin
ropti: demarmiosoALTES BRY RS Saratndbiomtipto a
p&&eﬁﬂe@ﬁﬁeﬂﬁﬂd odo 1230 eHE IVEAL AP O0s s&é’rﬁéﬁﬂeﬂ caly gafRratio is
of the MAG-hs PDU includes a field indicati ng the

greatprghan she theeshld- hs SDU that is included in the
MAC, d@s PRUNTRU for receiving a packet via HSDPA.

70. The WTRU comprising a physical layer for receiving a plurality of
MAC-hs PDUs, the MAC-hs PDUs carrying segments of an MAC-hs SDU.

71. The WTRU of embodiment 70 comprising an MAC-hs layer for
storing the received MAC-hs PDUs and reassembling the segments to the MAC-
hs SDU.

72. The WTRU as in any one of embodiments 70-71, wherein each MAC-
hs PDU includes one segment from a single MAC-hs SDU.

73. The WTRU of embodiment 72 wherein the sizes of the segments is
determined based on the number of segments to which the MAC-hs SDU is
segmented.

74. The WTRU as in any one of embodiments 70-73, wherein the
segment included in the MAC-hs PDU is selected arbitrarily.
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57. The Node-B as in any one of enbodi nents 48-50,
wherein the nunber of segnents of the MAC-hs SDU is

wo 20086173483 a predefi ned val ue. 58. The Node- B aBCT/HSZNY025364
one of enbodi nents 48-50, wherein the segnent
included in the MAC-hs PDU is selected arbitrarily.

59. 75he IiadayBRY ofestitlsydiifient 749 %hebéin@ath MACAREFDUfincludes
the MAC-hs PCU includes an SPID indicating a starting

ongoefi #imbination of sgrmentsitom @ phwaliacof MAGHy SBY)s and a
colﬂﬁ %@?A‘EOBH? cdst oBYseBRfen® frrGHRAL! MR Rs %’[?%nﬁv‘ﬁefeﬁé@one

|cates tRe starting position o
en:mngAC -hanSPRE of bits and bytes. 61. The Node-B as in

Bat o bg WERFLAT P At SlATDRSIHERE IDCLD, Rgrein the MAC-

hsSlb. 1tk 08n st itO BetePrhind WhelIRG Q- tBafsmisBiodhasFaiRedfor at least
odi nents 58-6,1 wherein the first bit of the SPID

onemfutbapbyahmepﬁ%qgmmsu arting position of the segnent

Iefrb 0] gle r‘f’:tl'l;iﬁﬂ EEJ% ereln M%ﬁ&dﬂ%g@?ﬁrﬁ ?ﬁigfgges aﬁﬁpgagg layer is

confieurdd tanddiéte3tored seghiends anaitdéngl fraeatiemblgfwhdreat least one
se ng. Wt hin t AC:- h SDU and an LID indicating
Seﬁ%ﬁ@ﬁ&wpﬁg&%? 64. The Node-B as in any
one 7¢f erBAYTRUL & A3 bneWieidoRiBaRl 7T0MCwWherélh\¢he MAC-

i ncl udes one of a conbination of segnents from a

hsplayemnisi qopfighredn flusty alyeppuaite phthessaoaT MAD ds BDY3ben are

g AN P s P B0 AR TR

safite MPI(éthSdHJHiaoé beeto oelicivdt 64 wher ei n a header of

e A He VR Skt e b et b af B8P TR bime
ﬁgg}éﬁt%ﬁf ipdedr E@@Nm@ﬁs@m@%&m&nf@ﬁw ofdfer! he

hs PDU i ncludes at | east one set of SID NFM
FSI 80. N e WITBRasAn gny«ne of gmbodimertsy&-49, é%hemtmth@rtemer

. Q%Jﬁ e Nfield indicating the
18 %ﬁ%ﬁbmﬁt&)nsec ve}lgnt ire MAC-hs SDUs with equal
si z&1. t h&®he WTRILIas 1|nnad1yc<atei dfgmfdmelhhentsdrs 80y twharein the timer
is frtlaseelt %%lyatr)gceplgpeo%er%tce}l)t?oé ofe the first sengéJnthoefatge MAC-hs SDU.
82. The WTRU as in any one of embodiments 78-81, wherein the MAC-

hs layer flushes all segments of the same MAC-hs SDU that are waiting for

reassembly from a buffer when H-ARQ process failure is detected for a particular
segment.

83. The WTRU of embodiment 82 wherein the H-ARQ process failure is
detected when the maximum number of H-ARQ retransmissions has been
reached.

84. The WTRU of embodiment 82 wherein the H-ARQ process failure is
detected when a transmission indicating new data is received on the same H-

ARQ process while expecting a retransmission.
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67. The Node-B as in any one of enbodi nents 48-66,
wherein a header of the MAC-hs PDU includes a field

WO dea7fsys ng a TSN that needs to be del eted fPONUS2007/025364
buffer. 68. The Node-B as in any one of enbodi nents
48-67, wherein the MAC- hs layer is configured to

[00@9jcul at Alehoughi @hef fddirdss aldU dirhentsak@d dBsdlbedhén the
segnent to the_ remaining MAC-hs PDU bits and conpare
empedipientsin parficilaepmbinatioppy eachdpaturs or elementygan be used

ol o i i i i r .
PRSPt e AR ol bt 1T Bt Bolon® of 3 Thrious
comlan#3OA WD or TwithvfiRdthermbedtaresy and pdlymsientd. | Blyemethods

for, neceiyin | u ity of C-hs PDUs, .t he MAG:hs
prpRide ey fieiideBshRLind Hrpnuie RoEsEE: Sowesr RO are
ta@giyeathodidd in/f copipRtérstdadaBlR dYhkagddSmbdi@h fér0éxecution by a

storing the received MAC-hs PDUs and reassenbling the

geREFIROSe SOt aNT 2 RTecesERy. Examptprofigpmpuser-readably storage
o . | - | -
m e o ETR R Bl ey (NOM, £ R nlel AMD. o
regifRiy, odchemeanbrg semi@ndaetoe nrerhbry deivives, magmdtic media such as
.. se ts,i.s, determ ned.b d on the nu r _of,. .
infGIAE ReEd diskgraeh FOHE A s phpaneto Bl media, pad optical
médfia JERYsaDIROMNYiske) andf digitRPHraRileSdiéls (IvVDgher ei n
the segnent incl uded in the MAC-hs PDU i s sel ected

[088%i t r ar Suitablenroggssppomchmrey by wagofesaowle, Gosaeaal mgpose

Pr?ﬁ%ﬁﬁ% g%pgéia?ggﬂgi.sgg%ﬁééorm@ %Br%e%tﬁﬁﬁi‘ﬁ%\{ls%%érag, rralF gﬂital signal

es one natfon of segme
protessat (D§Poh pUacality obhisraprdceasors poris sramiossnmidroptocessors in

| east. one _se t fromagne MAC-hs S d at |.east gne.
aSERORRET TR R OSBLgre Ao POl e SooT . dpligftion Speitic
Ineshratid®RtSitd A SITs), VieIdEP gt Avanidbie Ghte AA%SE (FBGAS) circuits,

configured to determ ne whether a transm ssion has

anyether tynsrofintqgzated cirowét @€),1ans/qn aistate machinesegnent s.

[0081] A processor in 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 in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (L.CD) 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) module.
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77. The WIRU of enbodi nrent 76 wherein the MAC- hs | ayer
is configured to delete stored segnents waiting for
wo eassend y when at | east one segment of the RECURR07/025364
SDU is lost. 78. The WIRU as in any one of enbodi nents
70-77, wherein the MAC m§r is configured to
flush all segnents of th MAC- hs SDU that are
Wwa{;g’aguﬁahsr eassenbly froma buffer if a tiner
expires before all segnents of the same MAGC hs

havd: beef mehedfertrangmitting wwbebwaénebapmows\mk packet
ac}é&%&ﬁgbﬁ?ﬁtﬁé H%&E&EC(;@%%EI very time a segment that

art recei ved in correct
ord geneﬁﬂhngTd‘teleWﬁ?lﬂeaHSDPﬁampdhnﬂ aptessthotloh@AC-hs) service
d78 79 qﬁfgﬁ)reln the timer is configurable by RRC
ata ynat § ’81. The WIRU as in any one of enbodi ments

78- 88gm) \eﬁﬁﬁgme MECHSEDU ihbo & ph&ali®Pb¥'s tpon
reception of the first segnent of the MAC hs SDU. 82.

The gewrerating a plusahjityof MAS-hs preferehdataurrigs D Ughead MAC-hs

segnents of the sane
PW@ Eﬁggt{'ﬁtt 1?9‘%?%‘%%%%@%%8’[‘#‘ reassenbly froma
buf fteansniétingt M AC-hsd3Usai | ure is detected for a

particul ar segnment. 83. The WIRU of enbodi nent 82
wherein the H ARQ process failure is detected when

t he gmaxi MHE HEIHRAT of Hlailth ARRhERLA 2BERTMACHS PSS iR@8des one
reached. 84. The WIRU of enbodi nent 82 wherein the

segmaRDiomy a8 stngle MAUrhs $BU. det ect ed when a transni ssion
i ndicating new data is received on the sane H ARQ
process while expecting a retransm ssion. -22 WO
2008/ 0737h8 nREThodISPElAITh QAbREréin TH¥ k124 ofAht Regmbntsaatches to

theSersh b DLAC s Db i the R 9k Ehe, heade o€ the MAGrhs PDU,

ex@éptHh@ TR se gﬁiénQ%be@MA@hQrSDM“hOUt the other
features and el enents of the enbodinents or in various

conbinations with or without other features and

el enent Sq Ir}Set!L%td ‘%dcﬁa BRI TEX 126 dbPBF SHEMAE 1 "PDU
a COITpUt er prog war e, oOr I rmavar e
includes a fragment sequence number (FSN).

5. The method of claim 2 wherein the sizes of the segments is
determined based on the number of segments to which the MAC-hs SDU is
segmented.

6. The method of claim 5 wherein the sizes for the first S-1 segments of
the MAC-hs SDU is the size of the MAC-hs SDU rounded up to the nearest
multiple of S then divided by S, and the size of the last segment of the MAC-hs
SDU is the size of the MAC-hs SDU minus the sum of the sizes of previous S-1
segments.
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tangi bly enbodi ed in a conputer-readabl e storage

medi um for execution by a general purpose conputer or
w@2@sotR3sor . Exanpl es of conput er-readabl e stPCHYS2007/025364

medi uns include a read only nenory (ROM), a random

SeniCongiERaheReo <o Skl i, el B ptacae P

intludes A eld aidH c4liiSk sheaRGmber Bl adginterls $Khe MAC-hs SDU.
magnet o-opti cal nedia, and optical nedia such as

CD- ROM di sks, and digital versatile disks (DVDs).
[ 00g0] Skfhgal?l thod' OF ERTR' 5 \bﬂ&leﬂg% h?gc}ewayf ﬂIe msePDU
a general "purpose processor,

inpludes adtsld indicating the segxhenpr afdbesMAC s SD@J thadt isiimelated in

I 0 a plurality of mcroprocessors, one
thgrl\?'% Slesﬁpﬁfspr ocessors in association with a DSP
core, a controller, a mcrocontroller, Application

Specific Inte rated Gircuits (ASICs), Field

Pr og arnibPaethod obelaimy § WiKpeRheauRtharotsestaans oftheMAC-
f | C d/ t at

g $0P AeliFA ARSI Gl (1O, andor, o stat

software may be used to inplenent a radio frequency

Uni 00 iy el P dEtin eSS SeaPRL FSPIH 4 the MAC-bs

pgmglsggcteﬁaéybgrgﬁw/\ork controller (RNC), or any host
conmputer. The WIRU may be used in conjunction with

nodul es, i npl enent ed i n hardware and/ or software,
such,as 24,Ga{EhAY ﬁﬁold: Wk IS of the MAC-hs PCU
vi dedphone,” 'a spea one, a1 bration dévi

inclndak e Begr&enmdsitﬁmhmléﬁtlﬁar (SPBWYiiadieatihg arssmingqrosnam ofthe
hands free t,, yboard, a Bluetooth(r)

Segmsat it hdnftp“éigéﬁ'cl}ﬁ ﬁla ulated (FM radio unit, a
liquid crystal display (LCD) display unit, an organic
light-emtting diode (CLED) display unit, a digital
nmusilé. pl dhe rmefélork‘d ictaipm 3y eYheraln/tfdieSPganedwhtﬂfethe starting

/or any w rel ess
oc;ﬁ&‘atrhg%e%&[eg{ ‘?/\E %bP'g% -23 WD 2008/ 073443
PCT/ US2007/ 025364 CLAI MS What is clainmed is: 1. A
tra |ngap ket, via
Govlts niThecpethodet.datn pbrein; toe SRMN sadicates a segment

mﬁﬁmwaicﬁqnd&e&esrm@swrtﬁig p&dfibn.One HSDPA medi um
access control (MAC-hs) service

14. The method of claim 11 wherein the first bit of the SPID indicates
whether the starting position of the segment is the start of the MAC-hs SDU.

15. The method of claim 11 wherein the header includes at least one of
an end position indicator (EPID) indicating an end position of the segment within
the MAC-hs SDU and a length indicator (LID) indicating the length of the
segment.
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data unit (SDU); segnenting the MAC-hs SDU into a

plurality of segnents; generating a plurality of
wO/R@810334p3 ot ocol data units (PDUs), each MAC- hBCT/BER007/025364

including at | east one segnent; and transmtting the

MAC-hs PRUS. he .net hod of. cl aj i h

wCifs pont mihed g T Waehasth MACHREBLIRERGR: e ofa
coflBihation dtheghiRhbofonfa pluhlity2of\ WMiACehs SD U atidzecopibihAtion of

segnents matches to the size of the MAC-hs PDUs, m nu%
atilgastsgnessegmenidromaene M¥C-hs SR @k ablagst opg cagire MAC-hs
sp@st segnent of the MAC-hs SDU. 4. The nethod of claim

3 wherein the header of the MAC-hs PDU includes a

fragnent sequence nunber (FSN). 5. The nethod of claim

2 rei p,the size f.t seqnments.i s, determ

basdd: on ThRdSAAAcT Qrich o BRELIRC ReRas o B M Gas PDU
in8lides § fie® HRALtEE tHe ndiBer Bt Stpehedits 6f €HeMACMEE SN

the sizes for the first S-1 segnents of the MAC hs

SDU is the size of the MAC-hs SDU rounded up to the

neargst It VB $iZ
EBE! TRV AR B RN 5 of I calzeoy
intlded/At ldast Gk ketiof sizetilentifien (F1D),aursberesf fodgpemted AMAC-hs

SO0 N g efettonari soqidian (IR IR gnd Rheld that i

asbhiGated viboné BE éde MAC HsEDUS, tHk dBfiélddndieating 1Re hufiber of
segnents of the MAC-hs SDU. 8. The nethod of claim

copprepsiva eatipe Nre-hsiSRHa withceqizal pize therdtfiglddndigating|vwhether
[WpTnl i he S8 _]MG%? %IJ that is
oridrg)gll[%%tgé |nSI t he ?ﬂ%ﬁhst%%g%. Eﬁ}rlret 6d of claims
wherei n the nunber of segnents of the MAC- hs SDU is
fixed to predef.i val ye. .10.. Th t hod .of I,m
wheridh n The REda. A clatt Moibereinrh bpagenal the MAGHY PDU
includes a field identifying a transmission sequence number (T'SN) that needs to
be deleted from a buffer.

20. The method of claim 1 further comprising:

calculating a ratio of MAC-hs PDU bits taken up by the segment to the
remaining MAC-hs PDU bits; and

comparing the ratio to a predefined threshold, wherein the MAC-hs SDU is
segmented only if the ratio is greater than the threshold.

21. A method for receiving a packet via high speed downlink packet
access (HSDPA), the method comprising:

receiving a plurality of HSDPA medium access control (MAC-hs) protocol
data units (PDUs), the MAC-hs PDUs carrying segments of an MAC-hs service
data unit (SDU);

storing the MAC-hs PDUs in a buffer; and
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PDU is selected arbitrarily. 11. The nethod of claim
10 wherein a header of the MAC-hs PCU includes a
W@ e@spni44posi tion identifier (SPID) indicati ngP@r/US2007/025364
starting position of the segnment within the MAC- hs
SDU.. 12. e t hod of ,c| ajm ereln the SPID
i ndirggﬁsggﬁ)?ﬂlgn@gglegmgts B’o@et - ?ém segnent in one
of bits and bytes. 13. The nethod of claim 11l wherein
the SPID indicates a segnent nunber which indicates

t he 2% ar thhegnpihodtaf ghaim 21 whereipeearbdMAC-bp DY 1ncludes one
sep‘ﬁfeﬁﬁiffbrﬁ Qesiﬁ%l[em@i-ﬁs ngt_he SPI D i ndi cates whet her
n o

e starting positio the segnment is the start of
the MAC-hs SDU. 15. The nmethod of claim 11 wherein

t he Jhead i ncludes_.at .| east one .of . an .end ition .

e e EHI Rh Rlaiet 29 whomin BBciEro Al Jhe (fegents is
deteaied Miselidh thd@uMierhst sebbleas té wiReWithe IMACCKRS SDU is

(LID) indicating the length of the segnment. -25 WO

segOEBtez3443 PCT/ US2007/ 025364 16. The method of claim
1 wherein each MAC-hs PDU incl udes one of a
conmbi nation of segnents froma plurality of MAC hs
SDU24and Theanethiod af claim@?2 wlhdreiredrisegmens agitieddd inrtheMAC-

o] C- hs and at | east one entire MAC-hs SDU.
hsllgﬁd\r@ege&éf%b&‘raﬁ%i m 16 wherein a header of the
MAC-hs PDU includes a field indicating the nunber of

segnents of the MAC-hs SDU. 18. The nethod of claim 16
wher2i n Fhraagtbed of claive 2hberein path MA{Ches 88 mncludegone of a

' ' tifier: of
o fn Bsc8bhet U5 BB P800 BRI o
at(leg$tD)ne begrhaitdframdore MAC hst$BU asd atdsxntionbathtivetMAC-hs
Slﬁ e or nore MAC-hs SDUs, the N field indicating the
nmber of consecutive entire MAC-hs SDUs with equal

size, the F field indicating whether or not nore

fields are present in the MAC-hs PDU header. 19. The

et R6d Toe me¢thpdnof elawhadle furtheheamprisiog: t he MAC-hs PDU

Inﬂfrlbcfé?eer?né@fé tgvlrlllge{;}lle%‘zg t Igf slompgsf%nt L 2 HeaSto? ht e INCOEE of the
plurality of segments.

27. The method of claim 26 further comprising:
deleting segments of the MAC-hs SDU in the buffer waiting for reassembly
when at least one segment of the MAC-hs SDU is lost.

28. The method of claim 21 further comprising:

setting a timer; and

flushing all segments of the same MAC-hs SDU in the buffer that are
waiting for reassembly if the timer expires before all segments of the same MAC-
hs SDU have been received.
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be deleted froma buffer. 20. The nethod of claim1

further conprising: calculating a ratio of MAC-hs PDU
whRaos/otEkEn up by the segnent to the remaini NECIVBR200%025364

PDU bits; and conparing the ratio to a predefined

t hr eshol wherei.n the MAC-hs SDU js . segnented only.

if e r ibﬁan?féfoayféafil%ﬁm @ﬁa‘ﬁﬁ%mn dafr' EERGN 15, Tesgt eyery time a
sefRlcRO¥h A0l PaSf 6f tHeMIAT-RASKRY idicReitbdin speed glaunl i nk

packet access (HSDPA), the method conpri sing:

receiving a plurality of HSDPA medi um access control

( MAGnhs) mpL0 ' 4 .. the - p .

car 701 no e AERBY of PR MG THR imet e iiglbIe B racio
ref &Ik comtrol (RRC)tdigndlig.hs PDUs in a buffer; and -26

WD 2008/ 073443 PCT/ US2007/ 025364 reassenbling the

segnments to the MAC-hs SDU. 22. The nethod of claim?2l1

whergi N @6 hndfhibd 6% B 29 whAGE tRO 8im&SETREE: dull Bhée upon
single MAC-hs SDU. 23. The nethod of claim 22 wherein

receépdion ofdhe dirst srgnaergrodithe MAC-lge83Uni ned based on the
nunber of segnents to which the MAC-hs SDU i s
segnented. 24. The nethod of claim 22 wherein the
segidant [Themiethdd iof clalve NPGrtig dBRlprisingel ect ed

arbitrarjily. 25  The nethod of claim 21 wherein ch
vaCstecting hybrid aatomatic repeat remiest HLARR) Blfocgfégﬁ%@m% for a

partieflad sekmedt;idng of MAC-hs SDUs and a conbination of
at | east one segment fromone MAC-hs SDU and at | east

one flmshingallsegmentSplthe same AL SPHin theibwfiet that are
wfi%f Qelt é:orsr%;l'bf,i ng: determ ni ng whether a transm ssi on
S8 al T Y0P Yat | east one of the plurality of
segnents. 27. The method of claim26 further
CONnpr.i Si n%: . . . .
33. The method of claim 32 wherein the H-ARQ process failure is

detected when the maximum number of H-ARQ retransmissions has been

reached.

34. The method of claim 32 wherein the H-ARQ process failure is
detected when a transmission indicating new data is received on the same H-

ARQ process while expecting a retransmission.

35. The method of claim 21 further comprising:

receiving a signal indicating that all segments corresponding to a
particular MAC-hs SDU be flushed from the buffer; and
flushing the indicated segments from the buffer.

36. A Node-B for transmitting a packet via high speed downlink packet
access (HSDPA), the Node-B comprising:
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del eting segnents of the MAC-hs SDU in the buffer
waiting for reassenbly when at | east one segnent of

wo bh@shra4hs SDU is |ost. 28. The nethod of cl aP@1/R$2007/025364
further conprising setting a tinmer; and flushing al

MAC- f t hat
ne) B SPBA maduRg felt fou fﬂ?%%@ﬁl@?ﬁ B sSiabRne AMAC-
B lurali
bR TRE At i ISDED T a Yhirallts oL arlionis aBaeRnbRAMY £ Plurality

of dAEths prop@olatieainits RO Ws)neach MAGEePDL incdudingat Jseast one
o g@q%u;hat is part of the MAC-hs SDU is received in
orrect order. 30. The nethod of claim 28 wherein the
t i mar physicad Myeyfontraasimyttirgdihe MA€ShsiPPAJcont rol  ( RRC)
signaling. 31. The nmethod of claim 28 wherein the
timer is reset only once upon reception of the first

segrgnt  ThetNeddMBGflttairsb wirereiéadREMATIhS IS dhéTudds one
further conprlsa\@gG detecting hybrid automatic repeat

segEpné Srong pLsEEDy des8DVai lure for a particul ar
segnent; and flushing all segnents of the sane MAC- hs
SDU in the buffer that are waiting for reassenbly.

33. 38he MheMNudedB ofdlaim33 vhereindihe size®f theﬁﬁ@qnno@mt;ches to

thegizeqiahe 3 Gt TPRER 5B the St the headeiat s REAC G POU.
ex@b?ﬂﬂﬁe&gsﬁ’%@hﬁéﬁ off fee MACRRsmOess failure is

ected when a transm ssion indicating new data is
recei ved on the sane H ARQ process whil e expecting a

r et 1g@ans Mgl 0Me-BXf cldifn %%‘t&’qeﬁf E}?C Jﬁe%]ntf tHe tl\gﬁfl-hs PDU

conprising: recerving a srg I ng

mskaxglﬁeatfsagmmmnuemmumbeammxt| cul ar MAC- hs SDU be
flushed fromthe buffer; and flushing the indicated
segnents fromthe buffer

40. The Node-B of claim 37 wherein the sizes of the segments is
determined based on the number of segments to which the MAC-hs SDU is
segmented.

41. The Node-B of claim 40 wherein the sizes for the first S-1 segments
of the MAC-hs SDU is the size of the MAC-hs SDU rounded up to the nearest
multiple of S then divided by S, and the size of the last segment of the MAC-hs
SDU is the size of the MAC-hs SDU minus the sum of the sizes of previous S-1
segments.

42. The Node-B of claim 40 wherein a header of the MAC-hs PDU
includes a field indicating the number of segments of the MAC-hs SDU.
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36. A Node-B for transmtting a packet via high speed
downl i nk packet access (HSDPA), the Node-B

wW@ommpnTRIENg: -28 WD 2008/ 073443 PCT/ US2007/ 025B6HUSZEN7/025364
HSDPA nedi um access control (MAC-hs) |ayer for

segngnt i h ervige data unit (S to

o o BN edSRTh SE A whBrdn hhealer 1 4he Mfachs PDU
inblhdeb s Q@ iRdicAtiA@tRe BErhent 5HE IMACAHSICHE iPBhtluded in

including at | east one segnent; and a physical |ayer
thfed\fIA@rlainPiI{-ti ng the MAG-hs PDUs. 37. The Node-B of

claim 36 wherein each MAC-hs PDU i ncludes one segnent

froma single MAC-hs SDU. 38. The Node-B of claim 37

wherddi n The NodeBadf déaien d6gwhertein th¢ alu@sbdroof segmepity of the

f.1h -hs PDUs nminus the, size of the header of the
M%&Cg?]SDM&Ci gxeé&té’eapi’r‘idﬁén?égﬁh?egnent of the MAC-hs

SDU. 39. The Node-B of claim38 wherein the header of

the MAC-hs PDU includes a fragnent sequence number

(FSMp:. 4@heNndend abclgim 87 7harpinthe sagment indheded indhe MAC-

h i.S.: .rm' ned based on the nunber of
stsigg}rﬁéﬁt%gﬁ?%e%\l\#lﬁ%ﬁg% MAC-hs SDU is segnmented. 41.

The Node-B of claim40 wherein the sizes for the first

S-1 se t f_t MAC- DU.is the . siz f

e e TEBe Nod B ot g 4% wheteince Beadet of ghe MAGds PCU
intludes 8 isé’%tﬂ@ﬂt S%it_%n Aedtiree (SPH® ifdichifig hasdrtBRGMBIonf the

t he MAC-hs is the size of the MAC-hs SDU mni nus

segment yithon thaMACASSBY . previous S-1  segnents. 42.
The Node-B of claim40 wherein a header of the MAC hs
PDU includes a field indicating the nunber of
segdnt sThe N dde-BAE-chainSHE.whet8in/he2SPHD Gidikd ks the starting
PCT/ US2007/ 025364 43. . The e-B of claim40 wherein

PO AN SPETREE HREAnal PR APACY e a T et | ndi cat i ng
the segment of the MAC-hs SDU that is included in

48. The Node-B of claim 46 wherein the SPID indicates a segment

number which indicates the starting position.

49. The Node-B of claim 46 wherein the first bit of the SPID indicates
whether the starting position of the segment is the start of the MAC-hs SDU.

50. The Node-B of claim 46 wherein the header includes at least one of
an end position indicator (EPID) indicating an end position of the segment within
the MAC-hs SDU and a length indicator (LID) indicating the length of the
segment.

51. The Node-B of claim 36 wherein each MAC-hs PDU includes one of a

combination of segments from a plurality of MAC-hs SDUs and a combination of
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the MAC-hs PDU. 44. The Node-B of claim40 wherein the
nunber of segnents of the MAC-hs SDU is fixed to a

wee@dofimed val ue. 45. The Node-B of cl aim 37 MEUS2007/025364
t he segnent included in the MACG hs PDU is selected

st sttt et bUC BT R B ekl R8 sefte ac-bs

Shdentifier (SPID) indicating a starting position of
the segnent within the MAC-hs SDU. 47. The Node- B of
claim 46 wherein the SPID indicates the starting

posishbi on _fe [ [ 48
The 5?Ibde'-riégo$g% gi %g{%%r g’:ﬂgr?&epg%lﬁ%&?gfd%éamcgé PDU

indladreatfield imtieatingh tlechnumber of segnidnds of Gret MAE-hs ST .on.
49. The Node-B of claim46 wherein the first bit of
the SPID indicates whether the starting position of

t he 53egnTRe N&dd-BeofSélaith 5if whieeeiYACHad&Dbf théMAGIH PDU
Node-B of claim46 wherein the header includes at

inclagdes ablpashene setad gizeddentifier (ST ey effrggmented MAC-hs
SRR MR B ER BOSEE Bthyier ABIDFITANAMAL el U i
askenigted vath bhe or segedAC-I5ED Uk ahbidifeld indicatiagth8Gumber of
copp o A RS LIS 2 e e SRRl e
orGRIT ARt Sfe predéntil tAAABACASIPB 1Phdddds2007/ 025364

at | east one segnent fromone MAC-hs SDU and at | east
one entire MAC-hs SDU. 52. The Node-B of claim51

wher=gi n RO - [ A 8l
et | ARCrR A HLe HEp W Rer i HeRit fRME MAGH PDU
in8aded afeMbidentifyafig alteamsnitsioh eequenca nluassbe (TSN) thet needs to
-hg PDU ingludes at | east one set of size
b‘ﬁl\@gﬁﬁeﬁfff‘g’f‘a(%}qfﬁr; nunber of fragmented MAC-hs SDU
(NFM, fragnentation size identifier (FSID), Nfield
and F field that is associated with one or nore

MACShRs Sibis NadeeB R elain 37 wikgrein thegMdehs laies is egnfigured to
calculate a ratio of MAC-hs PDU bits taken up by the segment to the remaining
MAC-hs PDU bits and compare the ratio to a predefined threshold, so that the

MAC-hs SDU is segmented only if the ratio is greater than the threshold.

56. A wireless transmit/receive unit (WTRU) for receiving a packet via
high speed downlink packet access (HSDPA), the WTRU comprising:

a physical layer for receiving a plurality of HSDPA medium access control
(MAC-hs) protocol data units (PDUs), the MAC-hs PDUs carrying segments of an
MAC-hs service data unit (SDU); and

an MAC-hs layer for storing the received MAC-hs PDUs and reassembling
the segments to the MAC-hs SDU.
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consecutive entire MAC-hs SDUs wth equal size, the F

field indicating whether or not nore fields are
w@e@soni443 n t he MAC-hs PDU header. 54. The NodecBUS$007/025364

claim51 wherein a header of the MAC-hs PDU i ncl udes

(T« naBSIRE B8 ofaify' G RBeRainrsh M ARGRs B 38¢ludepone
selatbt Brodd aGimdleMACesBN the MAC-hs |ayer is

configured to calculate a ratio of MAGC-hs PDU bits
taken up by the segnent to the remaining MAC hs PDU

bi t $gand t ratip-t fi:ned :

so har TS WS 8 el 87 kel 3HE (ipRTol RhETeptnts is
determyinedt leasetl han thé @unibree sif clegmenbs té\ whiclelthe MAC-hs SDU is

tran%ﬁnﬁttrecei ve unit (WIRU) for receiving a packet
SEMEN ¥ gh speed downl i nk packet access (HSDPA), the

WIRU conprising: a physical |ayer for receiving a

plurality of HSDPA medi um access control (MAC- hs)

pr ot%¥e ol ThatTBHi af slaimiGsyhereinethpisegmentipekided in {heAC-hs

IER% f -hs service data unit (SDU); and an
P -g%gfe?%(/aearl%ﬂg? toring the received MAC-hs PDUs and

reassenbling the segnents to the MAC-hs SDU. -31 WO

2008/.073443 Q7/ 025364, 57.. T f clai
56 %Qer e&heggfﬁ%?%ﬂ %UEP%PSB&NQ?%}@?@&M“‘%:S%? ofa
cotnbBih b8 o\R toRem §§1ur-£_h€y WNRA(Ohs SDWsAnd/a ¥di8hidhation of

the sizes of the segnents is determ ned based on the

atnlgasieone segraeptefiom ene WACThst HloUNael gt lsmY one entire MAC-hs
mented. 59. The WIRU of claim 57 wherein the
segnent included in the MAC-hs PDU is sel ected
arbitrarily. 60. The WIRU of claim56 wherein each

MAC-hs P i es .one of a conbination.of segnments
frofla pl éﬁﬁw 6#5 clmﬁﬁswfs%egn &’}%ﬂ%ﬁwﬁm ygured to

dé%&rdaﬁ@%hé’dﬁ%r 2 99aRthisE oA L1811\ Gt 19544 cﬁ{é_dofaehe |p?@§a‘lity of
one entire MAC-hs SDU. 61. The WIRU of cl ai m 56

segmends.n the MAC-hs layer is configured to

62. The WTRU of claim 61 wherein the MAC-hs layer is configured to
delete stored segments waiting for reassembly when at least one segment of the
MAC-hs SDU is lost.

63. The WTRU of claim 56 wherein the MAC-hs layer is configured to
flush all segments of the same MAC-hs SDU that are waiting for reassembly
from a buffer if a timer expires before all segments of the same MAC-hs SDU

have been received.

64. The WTRU of claim 63 wherein the timer is reset every time a
segment that is part of the MAC-hs SDU is received in correct order.
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determ ne whether a transmi ssion has failed for at

| east one of the plurality of segnents. 62. The WIRU
wo@hooslozd4ns 61 wherein the MAC-hs |ayer is confiBCr/Es2000025364

del ete stored segnents waiting for reassenbly when at

| east. one, s f. th C-hs,.SDU is.lost. 63,, The ..

WTRof B WD) PR 3 HRSTRE RS df Sqiifisutable b radio
reSOlitck guhtRel (RRCY digedlig.! segnments of the same MAG hs

SDU that are waiting for reassenbly froma buffer if

a timer expires before all segnents of the same MAGC hs

SDU zghav j . ] : '

V\,herGg in ? #g e\t@:j‘rlﬁelﬁre Sfl%sl\élrﬁgsqg)?‘ély 8\‘7%6?13 t}z{gr@e&hglsg‘ggéﬁem r?t%t0 hat “pen
receptjmr of thie firkesdghiedtsof She)/ MACrlec®DUWed i n correct

order. -32 WD 2008/ 073443 PCT/ US2007/ 025364 65. The

WRU of claim®63 wherein the tinmer is configurable by

radigy.  eRAUWIRG BTt 6181m (58WDhetbi@ndhd MACEHE 1alee MIdREs all
of claim®63 wherein the timer is reset only once upon

segmeapy oighe spmedAL hsSDbkihat are witingfonmastemigpdrong z buffer
e sl g MAG JORLS} DR (URE o ABES o

pdrticulazaegmeht.y froma buffer when hybrid automatic
repeat request (H ARQ process failure is detected for
a particular segnent. 68. The WIRU of cl aim 67

wherggi N tiag WARR df Q6RAS6T AWHER tife HIARKY 8cedbMilure is
t he maxi num nunber of H ARQ retransni ssions has been

detectedh oshers $he Thaxiphmo pambesi ofi H7ARReretrangmissianafms been

rBLRGESS failure is detected when a transm ssion
I'ndicating new data is received on the same H ARQ
process while expecting a retransm ssion. -33

69. The WTRU of claim 67 wherein the H-ARQ process failure is
detected when a transmission indicating new data is received on the same H-

ARQ process while expecting a retransmission.
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