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user equi nt (UE) 102, a Node B 104, and a radio
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physi cal (PHY) layer 110, a medi um access control
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[0007] First, a HARQ process 140 runs in the MAC layers 112, 122
between the UE 102 and the Node B 104. The packets are assigned sequential
transmission sequence numbers (TSNs) in a HARQ entity at the transmitter.
At the receiver, a corresponding HARQ entity receives the packet
transmissions and attempts to decode and recover each transmitted packet.
The receiver HARQ entity is tasked with providing the recovered packets to
higher layers in the proper order. Since individual packets may require a

different number of retransmissions for successful delivery, a reordering

entity is used at the receiver to buffer and reorder the packets.



entity is used at the receiver to buffer and reorder

t he packets.[0008] When a packet is not decoded
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acknow edgnent (NACK) to the transmtter to initiate a
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packet or delete the correctly transmitted packet from the retransmit buffer.

Some of the packets may not be received correctly after several retransmission
attempts in the RLC layer or before a packet discard timer for the packets has
expired. The RLC in the transmitter then discards the packets and informs
the upper layer and the receiver. The receiver RLC layer reorders the received

packets and initiates a procedure for a missing packet.

[0011] SUMMARY
[0012] The present invention relates to retransmission management

applicable to future wireless communication systems, such as a system
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[0012] The present invention relates to retransm ssion
wo 208aeggent applicable to future W rel ess copgtRisSHlsl0969
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number of transmitted but not acknowledged transmissions). To allow for one

LTE MAC+ PDU control header applied per transport channel’s transmission
time interval (TTI), the invention further proposes that transmission
sequencing, multiplexing, segmentation, concatenation, and padding are
performed at the time of LTE-TFC (transport format combination) selection,
rather than in advance of TFC selection as in existing RLC AM operation. L2
control signaling for transmission sequencing, multiplexing, segmentation,
and concatenation is applied once per tranéport channel mapped for each
selected LTE-TFC.



rather than in advance of TFC selection as in existing
RLG AM operation. L2 control signaling for
worenT9ISsi on sequenci ng, mul tipl exi ng, segnenPariusmo6/038269
and concatenation is applied once per transport
hannel mapped for each sglected LTE-TFC. [0015] A
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e | rded he t a smitt .
pr[06 g‘ﬁ&“ﬁo'ﬁucfcﬁs r%l?} }tﬁacﬁ’(aé: ?ng%envmet%%l packet 1s
d@é&lﬁbl@lbgahémn%ﬁﬁt@m begi ns by successful reception of

a g acket RQ entity at a receiver. The packet
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S}%%Ibt yeglfM‘ S)ges&cgsé%loiecteﬂﬁoﬂf’ %Tke?#)abﬁetel?ff“y Fﬁﬁ:{%-ll\_léi%ny at a

pac Ivered to ah upper layer 1T the T
r@hwepéﬂmepaakndlsdht\esr&eﬂetb mmermmmgnde@ewmbly igntity,

Th k del.i
Wﬁﬁ’bee? %2\35/8? tﬁ(‘)? Pafkel jf %85%3% ps mSF 1s(e ﬁlel\a/errgg th %n Upper
lag¥Piif &fo Tgl‘]eoﬂ)wﬁhcmm&ﬁawsm dkd gaykéthwas &'@éeﬂﬁéd g an

buf fer and reassepbly enti i f the TSN of the
exRectady erdlepadRe Packey nalsordediverat o RpRRay HER 1] 2 pf-of-

é\% : e?ée LT GNERRS Kk sibd nTH@WﬁH@ HhaPhePagkstded By athe

Ss conmuni cation system includes a transmtter
reandering buffew end rehssemtdy entity af thenTBNdefsthe REeived packet is

tor, havin gnent ati on/ concat enati on processor
1%’8%% Ii"ru]F? ?’Eﬁeggeéf?ﬁ'transrﬁt buf fer connected to the
[omal7t i pl exesyst@n fRM-QFacesission aonngehrat bbpadketsTih wireless
sel ector, and a HARQ processor, connected to

e .
cqmmpgiratiop e infdudese Rionsmiitex and a TPH‘%%V%E@%@SMWW
nicﬂﬁie'é dae'fF@ JfRtdr having a segmentation/concatenation processor and a

multiplexer, a transmit buffer connected to the multiplexer, an RM processor
connected to the TFC selector, and a HARQ processor connected to the
transmit buffer and the RM processor. The receiver includes a HARQ
processor, a reordering buffer and reassembly entity connected to the HARQ
processor, and an RM entity.

[0018] A method for suspending data transmission from a transmitter to
a receiver in a wireless communication system begins by determining at the
transmitter if a suspend condition exists. A suspend condition can exist due to

poor channel conditions or a handover, for example. Data transmission from
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processor, a reordering buffer and reassenbly entity
wo 2%6@Resed to the HARQ processor, and an RM @girjiisye06/038269
[0018] Amethod for suspending data transnission froma
transmitter to a receiver in a wireless comunication
system begi ns by determning at the transmtter if a
tImMpnmmwmoHﬂneanccamrsImuspemimlpémle ewmﬂndl condipiom exists. A

xi st due to annel. conditions hand
Ao fs o BEE ae THATEReG D 1Bty BraifiE RS e data
traASmiReRi fom the SkaReORH tbftht h@c&ﬂérp&.ﬂﬁbs@mlﬂl ifi thid resume

exists. A determnation is nade at the receiver if a
cqnskitipree®igifedi t i on exi st s, and data transm ssion from
the transmitter t o the receiver is resuned if the
resunme condition exists. [0019] BRI EF DESCRI PTI ON OF
[ODHIE] DRAW NGS BB@EE]D]ASGBIETIQN @F FHE PRARINGH ng of

i nvention oIIo
G5BL ¢ e ooty SEtepfRR B Pros BT th e may heed from
tiexRBveng dédriptioR&f larlﬁ@feﬁ'fab@inbﬁﬁlﬁﬁﬂﬂt,@@bm b§ Wiyt of é}dﬁtﬁlple,
acconpanyi ng draw _ngs, wherein: %O 21] Figure 1l is a
apd abpy e yndarstead das ﬁ?rygn%orpr e f'rworeamé\ﬁs nes,
whvsdigs; [0022] Figure 2 is a diagramof a
retransm ssion protocol for a MAC+ |ayer with a nerged
R2q] | ayePigi@023F #Fidgagrens of @ retidrsokissionrratacof fox current
“%44& grm [0024] Figure 4 is a block diagramof a
%‘is F% th an RLC subl ayer; [0025] Figures 5A and
[G922nr e fIRiguel BdEandiagram ff & Retrahimissiondpeotoct dov arMAC+

oper at.i ng accordi nIg to the retransm ssion schene; and
layep »ath £impreed BLGlayer; owchar t of a method for

endi [ a receiver.
[%5 oAt e bk itk EATSIMER) Pkl 2

[(E]\‘BDDI MENFigufe0@28] aHblochfdiegrara ofserMedin gaxernt witbEpn RLC
|$Icludes but is not limted to, a wirel ess
4t/ recei ve unit (WRU), a nobile station, a

[d02sd or Fiptidse5A and 5B are flow diagrams of a transmitter and a

receiver operating according to the retransmission scheme; and

[0026] Figure 6 is a flowchart of a method for suspending and restarting

transmission to a receiver.

[0027] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0028] Hereafter, a user equipment (UE) includes, but is not limited to,
a wireless transmit/receive unit (WTRU), a mobile station, a fixed or mobile
subscriber unit, a pager, or any other type of device capable of operating in a
wireless environment. When referred to hereafter, a base station includes, but
is not limited to, a Node B, an enhanced Node B (eNode B), a site controller,
an access point, or any other type of interfacing device in a wireless

environment.



subscriber unit, a pager, or any other type of device

capabl e of operating in a wireless environnent. Wen
woebwErosedit o hereafter, a base station includeBCThS2006838269

not limted to, a Node B, an enhanced Node B (eNode

), a site controller, an access point, or any other
[00¥Re of Tﬂmeemramntg inseniden | mtéiowqeél @ssprOtOCO architecture

] n e s Nnw n r
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ol ths, sroreelaer i SRt Teyd B sy MAC fRut RiSoRe
mraﬂaeﬁﬁée@a&etéwnw Rbhé pgesbhe umﬁoﬁtcﬂies Qidt uIélade on RLC

present invention does not include an RLC | ayer

layge @nshthe Gmetipnplidesnpl ﬁhﬁeRthﬂY&l]é‘F the RIjQ HrgEPR Kelease
5/%@1% ﬁg{r Sﬁlté {}ﬁe md’ﬂy@m%@ tl.? hte{'bqn I\@Eéé'bf%%i 'ars a dMA%#’

rein referred to as a ayer. ayer
lagen\/l‘hieé\/LAOp payér poovidext auppoamé‘am dsta)tramtsmessn(re ngodes (e.g.,

R RORRE 08 (DO Py MR ahode L, ABi At odBed mode

(AMY)&imilar &R HeteasRLY Byel ROSGPPReHse 526.5hows a

protocol structure 200 for the MAC+ | aye

Oé)ﬁt) ti es Hgmead shaves wr@t@wlaaﬁmﬁt%@ ¥ %zr éﬁ@lonl étéggﬁr only
oAt TS RO i nead B g e
20(}1)&Eﬂ1|1®1b2a URh202iadd sBNodeIBJ ges. ’ﬂh@H\E ROY éncl@dés arRiTh layer
C+ 222 T 2, 22 |
2fliane SNACEBver ot e NS T iiditesnal PHR Mt 122P and

MA@mary@k PaASThS AT 149e8s 914 fwanss iebdeadditidfal entities to
structure 200 and 3GPP Release 5/6 is that the

hapdle dynctiopalities itlen Hheay refsansmigsionxPae differenge batween the
sLEYEL 00 SADCP RIGH 3D 5, o i BRGHATE] A8Ee Jpver

dat a
dexﬂsciitctti extit| inrthersinstuses2@h) dndoretiansiissibiARE thedEABR pocess

g%?géllgﬂfqé A tﬁ%ye EPFléa erﬁé@, Qﬁ%glflﬁ:%)a%)( F%tgﬁnsmission

10%%%% Hm@bﬁ&eéﬁg PRSAASS bP thé ArdiienitARQraNth n@noued by
outer-| oop process dictates retransm ssion handl ed

retrangugiesion mapagement s BMY| 824 dAmginnerdeom B%?S@mfhd@tes
rétpaﬁ{s%'s&gn in the HARQ and an outer-loop process dictates

retransmission handled by RM.

[0031] Figure 3 is a block diagram of a system 300 including a
transmitter 302 and a receiver 304 communicating according to a MAC+ layer
protocol. On downlink signals, the base station is the transmitter and the UE
is the receiver. For an uplink signal, the UE is the transmitter and the base
station is the receiver.

[0032] The transmitter 302 includes a TFC selector (packet size selector)
310, a segmentation/concatenation processor 312, a multiplexer (MUX) 314, a

transmit buffer 316, a retransmission management (RM) processor 318, and a
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transmtter 302 and a receiver 304 comuni cati ng
wo 200@8d2ding t o a MAC+ | ayer protocol. On downeT/k2006/038269
signals, the base station is the transnmtter and the
UE is the receiver. For an uplink signal, the UE is
the transmtter and the base station is the receiver.
HAROB 2htith 6320 dhiserisegen30dn/conktaidastion iHOcesepeSl8r and the

M‘bggﬁt% %\;ﬁs ioé%e?%ﬁ{ngr t‘]?%ﬁ ss@gt@é gggr Tgi ﬁz’acegver 304 includes a

HARG bplix 830, (MBS déldg baffer ans Fbdssbubipenfitf332 and an RM
retransm ssi on nanhagemnent Rl\/b processor 318, %d )
proppRey 83-ithe HARQ qill?éﬁ%se%q(eﬁﬁ (CPBAR AR EE epeh Other via a

H.%@ ggcistgés §M§%ﬁ1&rﬁﬁn§ﬂiﬁtgﬂ§02”‘%§d bRE AdcefeWish B icBminihicate

C
ect or e recelver 304 i1ncludes a HARQ
withtdatly o836, via comtwoldegnalg 3B2f f er and reassenbly entity

and, an processar. 334, The entiti
[Oﬁ%}y co ecﬁ% S\‘Rfef’ﬁ’rgéghge&f%&t%\?ipfc © ﬁgaﬁf’igglgs% Q%A{ISWS
1R thkh@ulviesed i e TP02Aapktkeh endye caisisr of3f4ransmitted data
communi cate with each other via control signals 34§énation

andjopIfewT et FBage| dste Hovs psqHE; ER SepRepiRiaY Yy
plg)g%(sé{]e Hat a jhljovg,dats argyulhi plgusd BR4a gkl - UR. The

may’ consi st of retrarsnmitted data and/or new
sepatentation/oontatendtiomypha@ssdars 3d%nsegments and concatenates the

d%t%gg‘glg); %1 'O,\}ié‘ée%%%r%é SQ %g_nq H oot 1easl%; tl%g' %F@QQL&%‘F r{)elO' The
MHEX P4t pdrkaid C AitdibRRAlY eMdipfesaitsBers il padegsdirdms aandpper
concatenates the data froman_u pe}r1 | ayer gm urg t
laygncas rerifigd bielertlGetelectes 330.0Thengppt pukfer 516 stores
P &t Q5P 14 thiaR! £ 19 dbrdsblGhE Yhehd @(Y‘Qh@fHRRg( ghfity 320.

rom an upper layer, as specified by the TFC sel ector
Paditets Widch faibesiric trionsmitr cd16:tht oy tke pHEk@tprocess d49smay be

t.h TTl, bef di t h t ' 3
R L haRd P ARG fholh R R bFeddp i £ d dhasidhe o
h QgiﬁrﬁﬂR&hmm@Qrézﬁ%iﬁgsm.t :jed based on a dﬁci si on

romt hne rocessor an ma ve er
[Q9BEbr i t y Ew&_ﬁp%ﬁr 5 aesinted wHG. 2 fi@g@é} T%Rﬁ #gﬁsetéét for pew
pERA¢ ?glh gaglaé%éﬁkn&it%ﬁ'\bacﬁeﬁ glﬂg' iRl gelgfRl THNY The TSN is

pac aretransmtte acket rrqy retaln its L.
toy idgnbidy a$Shned beeddNpacket hg thd dransmyittes $0grfer tramseiggions

P TR R SR der et PR T foflftns the

phagiseHenge,! fIe TSN can be a combination of upper layer sequence

number(s) and the sequence number of the multiplexed or segmented
packet(s). The TSN can also be a combination of the upper layer sequence
number(s) with the byte offset to identify each segment of the upper layer
packet(s).

[0035] The HARQ entity 320 handles the HARQ functionality in the
transmitter 302. Multiple HARQ processes can be supported by the HARQ
entity 320. In the HARQ protocol, the transmitter 302 waits for an ACK from

the receiver 304 for the packet before retransmission. The maximum number
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packets. Hence, the TSN can be a conbi nation of upper
wo 20@pss23sequence nunber (s) and the sequence npober2006/038269

the nultipl exed or segnented packet(s). The TSN can

al so be a conbination of the upper |ayer sequence

nunber(s) with the e offset to identify each
of gepemamizsionshy b geﬂXR Qymtocss ki [ssfenated 251 NTHARGArhich

cafMhd 5 r@&&e@%ﬁé§%ﬁh@%r'f%%@ﬁid \9&%'&}1{'%&%12% an upper

transmtter tiple processes can
lageippoby dlie BMt procéssRO3E8t NLIAARL is basedhen HARQata flow (data

s el S R o Wampapit histoss SPIFAL fp <& pseitic

qubliRy BR ¥ (oS Qécﬁflré]ﬁéﬁtémﬁ MtehéPmed axblsdkeeﬁ%@te (BLER)
process 340 is denoted as N_HA whi ch can be

taggatq dhe A REentiy 2 binfarmsEegBNhprocossoy 3156%111@’5&9? agnot a
by the RM processor 318. N_HARQ

pﬁeﬁﬁg Q%S%cﬁysgfal% flow (data that is nultiplexed

[0086]hi n aTheaRBhipsedessir b3 ahamages@me&b@orarmmls‘amn for

Bl Bt SPiate g S Hanlrudits D 435 et

pacRER ABrihs & WQ@&M&&B& S’cam@é held By tHORM pRacksir 318.
was_sent successfully. [0036] The RM processor 318

ThaRiyeocessor 318 sepds an indieatiarstooher FC selertor $1Phwhich uses
th%%éﬁf}gal ?@Eﬁpaﬁt uild @i@%sgéc%Qdeﬂ@&béiA%@:ﬂé}ﬁﬁﬁﬁﬁ o:ﬁgfgr-loop

ets durin fransm ssi on can
reb@ingdmiissione NRMAT care be epnf3gifred el édnmed deystor RBI grocessor

ds an indi.cation to the TEC s 3
BREQY PR WA i Tohe PEoTRir T 5, b it Whhetbe, TFC
seldctdTRI10TYam @UhEbl tIRD Belb@idrA B tHeS 8d A5t S Nplodlat i é)@d codmg
configured and changed by the RM processor 318,

Scl}ﬁ‘iﬁ‘ér ather PospibHEY s e pesential entisy 1o ihe nehvark %@ndlcate
gg%x%ﬁﬁa%gl Qflaﬁgﬂ) ah rboﬁg'fét Eenidhatak %@Hﬁ% Rhcotdifie to
n . Anot her

ati on an g schene
chpoaslcmnldmgnss for a central entity in the network to
' icateyan a riat ons eIIatlo and .codi
[Oggﬂeme tm\t EB ﬁ%c%%‘ﬁ?@gf ot ncé) csﬁg?ﬁ'}esgé bétween the
treadittdro362 hﬂ@St?de lr8cadvaie Beaab@tamoatmst mfanﬁ@mrr OfThe

signal 342 between the transmtter 302 and
trapsrpitiasy S8 sendn the natisatrdermafien FhPNsnof tiﬁéarded packets)

when it discards packets, whereby the receiver 304 delivers the received

packets to an upper layer without waiting to receive the discarded packets. A
control signal sent by the receiver 304 sends the status of the received
packets. The status generation signal may also be used to indicate reception of
HARQ packets instead of sending immediate ACK/NACK feedback.

[0038] Another possibility is to send the TSN as part of the control
information over the air for each HARQ process. Hence, the HARQ
transmitter identifies the packet in a HARQ process by the TSN. The HARQ
receiver may use the TSN to identify lost HARQ packets and for ACK/NACK

indication.



transmtter 302 sends the status information (TSNs of

wo 2065iB3s9ed packets) when it discards packet s pciRb&®R)38269
the receiver 304 delivers the received packets to an

upper layer without waiting to receive the discarded
packets. A control signal sent by the receiver 304
(G088t t hdnsthat eseiver 1304, the FARQ enditke3d) radﬁyestféletmckets

afl3 AEiHHR f prRs B retafpl B et SoltindBhbiy cpsity 202,
Tﬁ@lﬁg&ﬁaﬁ%%ﬁbm hnd[z?@é’?%]utﬂﬁ@ Qbtiey 33@ %ﬁb\btdslth;(t tise p@ckets are
sen e as ar 0 e.Co t
reqqivod 41 gFe EhGHE IHAP@?%‘?@&%%SGO{-I@H dhe nﬁ% %%ﬂ packet. The
réc{*‘ﬁ@ﬁ%ﬁoﬁﬁ% 'aﬂﬁg%h&eﬁ?bﬁr REtiRR85S Hhuilds %o'ﬁ%@a@treﬁgﬁ% ett%Yand

recelver may use the SN to i
réardersHhR@apketiseApagket ismenﬂ\mlmmmrddyemf it I[egtms@i m the

ecej v, t he HARO ent 330 receives the
eﬁ%efé%‘f%rdgﬁ gt oarxb\%({a%f ﬁeﬁgerbc&?%@ . e’kptlyeishe reor deri ng
[do4iof er arfighaassagb yoloek idixgiRd2. of Thepratoddd esatchifecture 400
buffer and reassenbly entity 2 en gr es that th

mtev@flg G seleckipndd andildr sublavere IBP Gaehitentaes 38%5038 be

n%(?sl}h Qfonﬁé&librp%@eﬁ traRSmTtEa" 46 apg apli‘fa(fe%era«mii The
asse entity 332 builds concatenated Eackets and

traemmiﬁes 4021 em;lmh&a MAB spblver 418 hawing a Q eptperd12 and
er if rec iV n e
it 4 BRmarBLG b SR GER HC Elgtiod haftle
MURCciex Ia&@g‘ﬁ{TFBnC@ixtliétﬂwmiaﬁé}ﬁlhoarmbbésscf 424, éltﬁDan RM processor
cont ai_ni ng sel ec in an RLC The
4gb cht thie Faiee thpBLCAH %Vqrré{i}@en%ﬁwaw eblsrien PeR i Thand
nﬂaﬂafgay %@@rhﬁﬁﬁm@&% B dcod 8 %&@&u&%oﬂ BRe IMAO FOI4RE 410.
includes a MAC subl ayer 410 having a HARQ entity

Thlleeame:a 404 dnelmides lau sublayen 4d0 hravingsas entiip @32,

ectl avi
o ih, R FEOREE, 20 dRYHA ebhesde butly and repssemily entity
ma&gamnwﬁ@cedsarnms case, the RLC subl ayer 420
erforns Ieptl every TTl and,ma

i %’tlﬂ ansni %‘ﬁ%’é’d HRPTR dFala e ohmppeéﬁ%‘?%ﬁ@ Ricthe RLC

5;@%6420411@9 o}rg%ths@m‘p%ceé%s une) ydes a MAC subl ayer
0" havi ng entit 32, and an RLC subl ayer 440

[(MME] ng a T_ebwaiedllﬁga knmeleth@n@pw@astbe nifelimenef ayparket. The

t?nqgr s{:,]auEa M\?h ocess Ekétﬂrgrrwes at the transmltter 402, and can be

incremented every TTI or decremented from a predetermined value
T_discard_th (which is defined below).

[0043] T suspend is a timer that is incremented every TTI after the RM
processor 426 suspends data transmission to the receiver 404.

[0044] T deliver is a timer present at the reordering buffer and
reassembly entity 442 of the receiver 404 and starts after detecting a missing
packet.

[0045] The following RM parameters can be configured by the upper

layer or by the RM processor 426, 444 depending on the data types or

9.



[0041] The followng RMtinmers can be inplenmented by

wo he¥siis¢ subl ayers 420, 440 or by the RM progegfRbie/038269
426, 444. [0042] T discard is a tiner that counts the

lifetime of a packet. The tiner starts when a packet

arrives at the transmtter 402, and can be increnented
preewtigs. TTimesenidive et aday rimvealopres didtreshnldss dfoy sdxaanple in

I di d._t ' ' ' .. [0043
vified LERIGhy b CllFEa b6 pOE AT I ol L 000y T
[0atEer t hd Rideprd tlk $so maARdusutipendist dalada ipaelketris dsldin the

st T, eha oS e LS o o P e

eA4dOT dibeyraegei ver 404 and starts after detecting a
m ssing packet. [0045] The foll ow ng RM paraneters can

[00é7konf i Jusetpeny_tinis aimpsainimyémesturption 9é dap suspension by
[ . £1e S .
ol B850k 20 S LB BRI pcotver 401
afidrasihed tianshivsiotsaripdrethetimed Bosusperf lerevedad saspeadeth.
to_non-real. tinme services, [0046], . T discard th is a
004} num tli-Aelivetath 38 gama*py Wa}t§1$nge 9y Fpgissing packet.

Thé 03 Aetihgbulfes anl AALbmAGKBhitYdde Aol seakdedoeHetivers
the T_discard tinmer exceeds T discard_th. [0047] i
the guis p€ rdquéncesregeivad inasket ifrEhedmissingrpasketias aot delivered

Wgtgl?lggrﬁsidgﬁvgytﬁEgri@/lop{i&%?ssor 426, which can suspend

a transm ssi 0 a receiver 404 and resune
[oogahsm sN _dSRGhBETHR 4 marimdmsuspbacbfastraadmissions by the
H};ﬂs%spend th. [0048] T deliver_th is a maxi mum waiting
YR PFYUPSE i ssing packet. The reordering buffer and

(00885 SeMbIy Nt REYX48 % Ahxidi@nl SERbYES Oh38libieASfrbhethe
out of sequence received packet if the m ssing packet

RN prasessge 1426 doelgr dparhietrapsimigsipnly ér couptercisi iparepientpdneyery
i G BRI e R S BB Sy rarestr e
[0051kh maxiTstaphisndeimefdurativarsrrisaspearding data. tthensmidksion. If
oL NERRS! 280U ORSL” MRS 1oAgh M Sran o
predetermined value, the RM processor 426 can suspend data transmission to
the receiver 404.

[0052] The following describes a method of outer-loop retransmission
associated with HARQ. The transmitter 402 retransmits a failed packet of a
previous HARQ transmission by RM or RLC without exchanging status PDUs
(i.e., ACK or NACK) from the receiver 404. The packets not correctly
transmitted via HARQ transmissions are sent to the RLC sublayer 420 for
retransmission. Retransmitted packets preferably have a higher priority than
new packets that have not been previously scheduled. Alternatively, the
retransmitted packets have the same priority as the new packets and will be

buffered at the end of the transmission queue.

-10-



time a packet is scheduled to be transmtted by the

RVpr ocessor 426. [0051] T stop is a time duration for
weusp@iaisng data transm ssion. |If the nunber oPCTAiSk®d/038269

packets during this duration is greater than a

predet erm ned val ue, the RM processor 426 can suspend
[00&8la tr aﬂis mmsﬁmmnndemﬁ@tarc@@eﬂvetramemt buffieo414rpemoves the

scrl b f. e
o G} PR RRRRE SoPaT SO0 el 8%y anppitod by
HAQ&Q.UHII ItHél §ﬁ¢lib&s ard gdved bypidekRI miocesspr ¢26,cusl ¢aR sent to
transm ssign RMor RLC.w.thout exchanging status
therfranymit é’“ffeAéﬁ 4 §or 1QRRABFIHFTOR-t he recei ver 404. The

[0P8gKet S NRiGORAIBL %é/ RM %@&&Mﬂ%%ﬁﬂé&?ﬁb subla er 420 has

transm ssions are sent t0 the RLC subl ayer 420
theetapabdity o] dﬁhernmmmatisernun@@r pé@nmrslow @efe"aaﬁpyssw dor a

h ty than t
pdh Aghn ik M. b R R AR GaPr Rk DCYR, H66 TG Tayer
hmlcilﬁﬁbfedgafufﬁtlhbg ﬁ;an’ehqo rdlffenehy ﬁmdédfletr}mupamkenmdan (ra),
W u er e e, trans
upRekne WF ffddeaﬁﬁ amfﬂp?%wwﬁ%ﬁse&}n madso (AR sRe RLC

thedifadranihisdloaua AM
ot i s el oo i

mae. t he packets are saved by the RM processor 426, and

[0%%?4 be s te It'e(():elt é‘rﬁ%ra% &iﬁ‘efr ntf’ }?ahsfsgmy entity 442 can

ansmni ssi of, tl Onal rocessor
ddldferahetgaekéls Go Saibhppéi'rlaﬁ&Owi'thSut i’@rdaﬁa@ Iahdtrjeccwfermg or in

det erm ni ng en er., of opter-J| oo t ansm ssi on
sqqentiapg t%ﬁeﬁ%ﬁﬂ%@@#@s g ﬁmgwfg"eﬂnga

tlﬁefe%‘?&&n% BufibhEnRelaské¥Bly él?e&ydeﬂch &&ﬁ@ ttheRbddivedpd Rets to
e different nodes: transparent node (T

thmepwdamdgw@wnmn@ot(sbwﬂeamsmhhmh%elm@g( pagkets in

oo B I S R ) BB aag gt e

réc@ﬁ%gvlfﬁckstsf Eﬁ)di adeditngntibthe ltmaa:ldg rmkete odoh Yeereceivyd 44Ring
eli e,.packets t upper er w.thqou

Ty P’d’éfﬁﬁ‘ﬁ é‘LHel’l‘é‘?,ro‘??@ﬂ]f%Q ?g)g% é’&&ﬁ‘%/tﬁ é’lanc}?edg}sca‘\ﬂﬁgr?nd
t}?ee lrbileting B&E&etaid"\&'éa@%bfye@ﬁﬁ%f 428 A8 drs Cbeerdshlof the
the reordering buffer and reassenbly entity 442 sends

patkets bredquedcpacket s to
[0056] The RLC sublayer 420 has the capability to control modulation

and coding rates for data transmission to a particular receiver 404. The RLC
sublayer 420 decides the constellation of modulation/coding rate with TFC
selection based on the channel conditions, packet failure rate, MIMO
technique, etc.

[0057] Figures 5A and 5B are flow diagrams of a retransmission method
500 as implemented in a transmitter 502 and a receiver 504. The method 500
begins with the transmitter 502 setting parameters (step 510). A packet
arrives at the transmitter (step 512) and the transmitter starts the timer
T_discard (step 514). Based on the TFC selection, a packet is built and a TSN

11-



t he upper layer instantaneously after reassenbly. Wen

delivering packets in sequential order, the reordering
wouabd7@msozand reassenbly entity 442 reorders thePCemszoned3s269

packets and maits until the m ssing packet can be

recei ved duri T deliver. After T deliver expires,
istalssignid $¢ the t{step A6 Eheipgekatde themsentite the receiver 504
@feQ§$§ring buffer and reassenbly entity 442 delivers

st of the packets in sequence. [0056] The RLC

[0988] ayer AM2Behaceivdies®patetéininationdemiade whoidier ahé packet

and codln rates for dat S SSI n to a rticu
was cBiceRssiudly reqq%ewﬁfegug?@ i tq@as; et successiully

re% ed SlHet %@We@&v@iogéﬂd%ta! NQOKJ% 'E'lge E&h@m‘i‘ﬁt&f‘ (5-55153522) After

eCtI on based on the channel conditi ons, pac
rebeuwing e NACK atx/lth@txaexsnnttqn 80248 cietgmm}mn:ulg lm@@e whether

nd 5 of hg-d
E MF@&S gir("5Sr‘:"szﬁgergst or %%b 'ain a recel \}lé)?ﬂed

reﬁﬂaéhsniﬁbﬁoﬁ@ tgeadhd Q)@r:hﬁgteﬁ NHARQt RETH @hanb24)elf G@2current
settl n araneters (step . 510 A.packet arréi/es at t

DERRAR (qunéanml}s thrlge fhim thepanrnap, thes, the naglet is
1'<J,tsl::1|[}3e kgl £Hb S(ﬁ&” %{ %Poégékstegm A8 the nddtfod contmues by

ect 1 on, I's built"and a TSNi s assigned t
setml@lg)ﬁmck@tfﬁpp 51@)515 dﬁserlbgiekbqvms then sent t o the

(0Q85E, v dF Hie (RufRer b HARROREh=Aliad iR, BEGRHY the Mixisfum

nits
nGmbee Seif mﬂloweﬂe@eﬂruﬁghﬂssioap &26p . 524) tthe pan&etT whiscard is

oA SRR RSN LB SEER Lo R b

Mﬁ &kep) 308, fﬁftﬁmﬁfa@f TS@iReard HES BLMr&BtiheR the {FRAGitter
her the numb Fﬁitransn133|ons exceeds the

5%ﬂla¢a|rdsnﬂwbmcket (%tlep SReY A discart messagenis sepdrtothe receiver

rapeter I
SRERBEE Bt TbR LS TR 8 a2 S Bl hessage can
cdrtein the TEX ket ai discasledtpacket tind/onl theHARRher cfeamsecutive
(step.526). and. the d c i nues sendi n
p@%f@k%fhse@td@g fghls‘yl nellfeg‘é?%‘”g%éi p&g%%?y ?9% {h?edlscard
nfASEHRr RE fé’%ﬁgrﬁ P2ffes AN e REEBB ehﬂ@y 'iHXﬂHiSUf@celver 504
nunber of al retransm ssions (step 524),
deliveps thHe glluts@t};aeQuelgce packets to the upper layers (w1thout the discarded
packets; step 534), and the receiver 504 waits for the next packet (step 520).
[0060] If the discard timer T discard has not expired (step 528), then a

determination is made whether to perform outer-loop (RM) retransmission

(step 538). If the RM retransmission process is not to be performed, then the
packet is discarded (step 530) and the method continues as described above.

[0061]1 If RM retransmission is to be performed (step 538), then the
current number of RM retransmissions is checked against the maximum
number of allowed transmissions, N_RM_RETX (step 540). The parameter for
outer-loop retransmission N_RM_RETX is set to zero or to a non-zero value

according to the following protocol. For N_RM_RETX = 0, there is no outer-
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conpared agai nst the threshold T discard _th to

determne if the tinmer has expired (step 528). If the
woOioEros23di scard has expired, then the transnm PCEUSHDE038269

di scards the packet (step 530). A discard nessage is

GESoph B35 e PRt Lol SRR RS L was
uhStikoetsfallgl mmm‘iﬁlédrlﬂdihetHARW pocesseand the padifet is discarded.
n utive packets disca t he car ded
THRCRBE Progene?, 6T SPHET T L IP IR ol df Pk FhicH wore
caﬁﬁg&%alaggchatﬁraﬁgpaaaﬁc fn%dé SEMD | o¥ tﬁetdﬂa)ékh&wleld ed mode (UM)

recei ver 504 delivers the out of sequence packets to

ip thB pBelepsg 516 MethuRMJI’e‘E’-BXslé ad dféEl we Kezlye, gaghpdata

BB Y S BN e L o
’]]y@icaélypa i @der(etlap oﬁN&RM _IHEEFK s sﬂé@edrfqratime senstivedeta.
her t er f or m qut t
o 5aslt Bie ' QB oh BY gREisPaRRRioR, Sepeds, the
tH%sHSId‘ %éf?ﬁh d}ﬁehzﬁ@t Is"HsRaak®lstés 580)S0A ﬂﬁﬁnéﬁioﬁp:oﬁﬁﬁiles as

and the method continues as described above. [ 0061]

drpsrikad abeviei 45 tlm ciereph n@@tp%rqfowﬁeaet(%n%lsslssss is tbﬁBW’ the
tLPe%hS}& (rsFeﬁJt AWM B Gle uﬂélkgﬂsrfé@ sbRchbE ‘%é‘t@g 516) as

al nst makl mim n er of transm ssi ons,
stcRmdaEélBév(sstep 540). The par arreter for outer-|oop

ansmi on RM RETX | set to zero 0
D er o T8 deSRESr ARG Pl e FoRg: (HaPGag), an ACK
1E@énﬁ\hﬂ§ﬂé?ﬁ:£ﬁsm1@er 02 adi theNshcbt & fo@@Arded to the reordering
retransm ssion, the RM processor does not retransmit. a

bydfer eanck peassorablyy ptibe é8ep 42y Theesaiveds@aket: Hechasked to
REGe8AS if3pd q_*sg@ F%%a@é& Jf( 9%5‘?:% i d8e {BY REACESHhtial

y configure ets which were
ptaokéﬂ gepd4dd. Tfheéhe 'BEN piar et naxid expéFMd OPSN héhen the timer

know edqged d P R
AR RSP o o Trp oL ot e e AR bRERy afid Flpsserbly
SABite dalickrkleer (&'ﬁ;he \lﬂjsé'@uéﬁce NaEMtRES theapidrdayad (Sgptis) and
net wor k. 50)(‘/} pically, a |lower _ value of NRMRETX is
r

the reesiver fﬂtm@r%ﬁ sexh vackghishep pPYV62] 1f the
ent n r m 0 eeflsy t

[ﬁﬁéégshol dmﬁéen?zsﬁgl\%ag ¢ aﬁl% ?gc&g)ggigﬁ( step Q%OI)) %4 > @
debernnabtionl is mndmwhetlm the§ESN e desabbas. thefndxh expected TSN
curr .. RMr smS|onS| th .
il B8 eV i B o B8 e ited TSR it U packet is
diskarésd @edp %E)(ﬁﬂ%e&@@w@%@l waits for the next packet (step 520).
[0065] If the TSN is not less than the next expected TSN (step 550), a

determination is made whether the timer T deliver is set (step 554). If the

timer T_deliver is not set, then the timer is started (step 556) and the receiver
504 waits for the next packet (step 520).

[0066] If the timer T_deliver has already been started (step 554), then
the timer T deliver is checked to determine whether it has exceeded the

maximum allowed delivery time, T deliver th (step 558). If the timer

-13-



descri bed above. [0063] If the receiver successfully
wo 206%Bb)ses a packet (step 520), an ACK is senpclfshdif3s269
transmtter 502 and the packet is forwarded t o the
reordering buffer and reassenbly entity (step 542).
The recei ved packet is checked to determne if its TSN
Tjdelivee haexhotesgavdde dhFBNbei reeeiver B4 rexits So tlhemieat packet
%%&§ﬁb step 544). If the TSN is the next expected
F“Uhen the tinmer T deliver is reset to zero (step
[0048) andIf fie tikeF qeﬂbﬂ@rﬂ!tfsf @tpid(stepastnd ey uhetlebxydering
delivers all of the in-sequence packets 1 the up

byfigreand regsspmblyssntatyAalivers all of Yo sequeniiy t@dﬁ% PFF@P‘J for
tHee Hlsﬁﬁ %@t footl?ez Q%E)eL Q084 :L.ﬂd ey RN ekt rlé?{pe&t@& TSN

next ex ect e a determnation i§
aqshudihgly Gstep &N The fizger Thhhvtehes reset tegerecstap ﬁ@\)l and the

P AL o Bt e R BB A <t op 552) and e

fooeski ver Afdnuevély, ffathetthiisimgxpachet ketectBeaindB@)reordering
[0065] If the TSN s not |ess than the next expected
byifey aud gnsseobly eptiyiadierithadiaer Todelivas expiges dhe paeket can

bd dgﬁei@eged—gc?lthg Slpped ﬁt?&lh Qﬁb@l&hﬁ?‘%ﬂ the fntﬁeﬁieﬁ@e{tmn If the

I'i'ver 1s not set iner is started (step
'p&k@} mngtmrh«é, thecriceizer 504 trarisnsits the THA nbihe pskng packet

ILf, the as _alr
vigdorbuod Sfarialngat on beadtiverd HE packefildnt AR SRl i ket
schipakRd phokalas aisthredwiehb efansiniftas 56X ceeded t he
rmxirmmallovved delivery time, T ellvr (step

[0968) |t Ipnan; jaliermatge ermbofiment, n nagket (Rl be

rdi RSNyt dOQHIMR iHAS He@fl sh@@esgﬁi ? 1@@&’6@& bishe Q‘e'é_lggér 504, and
[0067] If the tiner | iver has expired (step 558),

thers$aps H20- 56% pﬂﬁre mgtltvdfﬁo@rwﬂhmotrm&rmaﬁ entit y

vers the equen et;s e t {
[%%bLi ng r?g iso t evgél}lp %I a%?sogn % ﬁ%e%dm ‘and
r&ng@ﬁigetdl af[éihhsaﬁmdbdd regbiyef. Shﬁin eﬁ&&brr;ﬁﬁi&:jcml fﬁﬁade whether a
T del.iver..is reset to z 62) and the receiver
suPaniafandition ks {stop ga@&éfh g’tl\zpwze%sor [GBegyspend data
tlé“ngﬁ'ié'é%ﬂ WP rebéclv&hl%r BASRIBFiRAEREtibs:F €cei ved in
the reordering buffer and reassenbly entity after the

[007dEr T_dd&l i vdheelgwestsconstadlationk éndc dighest coding rate are

assigned for data transmission fo the receiver.
[0072] (2)  The reported channel quality indicator (CQI) is lower than

a predetermined value. The RM processor can save the CQI (referred to as a

“suspended CQI”) when data transmission is suspended.

[0073] (8) The transmitter does not receive an ACK for the
transmitted packets after N_HARQ_RETX retransmissions.
[0074] (4) The transmitter does not receive an ACK for the

transmitted packets after N_RM_RETX retransmissions in outer-loop RM.
[0075] (5) A predetermined number of consecutive packets

transmitted to the receiver were not ACKed via HARQ transmission.
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be delivered to the upper |ayer depending on the

i npl emrentation. If the packet is ignored, the receiver
woQdoTiosexssmits the TSN of the missing packet vPaT/US2006/038269

control signaling when it delivers the packets (except

(ddy@; M ssigy F’@I‘Héeﬂamﬁ& 6%@&&5&8@9@39 k6t bé Sosliciaavdeshah do

thetransmtter 502. In an alternate

netnoen@weean A(EKeVlNAI@KB@ m@mnsmn lex¢reds a pravetermingd value
duntlk & i f% f icessfully recei ved by the

Popgithe fime duralion TiRORy ons 520-562 of the method 500
(mf?l?n not h(bg pﬂﬁ?ﬁ&@;@rpﬁ&@i@haﬁb@g&d 6 is a flowhart

of a nethod 600 for suspending a restartin )
[947hsni sshf o sugpend ée@f 5@%1 d r%‘?‘ gxight @ﬁnﬂ#‘gb?% ffeyminates
(#ﬁg%&% &Ly eﬁﬁs&ﬁﬁﬁld‘ﬁoéﬂbﬁs' @Her?’ﬁh@tfﬁvl(ﬁ{)@é%sg&oghtlﬁes the

processor can suspen data transnmi'ssion to
uppeelayers {ssep BA6) hod Imbuﬁng the Mlety[towqg tl(all)smrﬁ@lg to

I h t
b O3 ST A OO Tt B S v
shvds theeukRpe CEKseda61m) quallty indicator (CQ) is
| ower than a predeterm ned val ue. The Rl\/ggrocessfaﬁ a
t he bxgnspiesien foa susperded receiyphrfe8° Eegumeqafier one

o?i A8 chh APRBL SR RBerndindtSR ¢ HEde x{r%%ﬁfg} tlﬁégiuﬂ_&el‘ '_suspend has

transmtter oes not recelve an
ekpiaed by tcongpapimgkit te tiad tleesmlmeamnﬂﬁe(st@@m)s & thedimer

007 The _t t 0es I LV,
T AP frianhaben b SHERTReRb ARl (he AR ehflly o
réQirh @ MM S8isO08 ﬂontmui*e&:érvleﬁQ@teB%M)OﬁYcB]thé Method terminates
predet ermi ned nunber of consecutiyve pack

(B0 O B Bgnare psean e Hn e NSkdtiv) o Afegnination
il LR RShEP tﬂ? Qgﬁlan’é 6 IT@ erdiBb&larh p?&féﬁ@ﬁﬁnfeﬁ%&%ﬂstep

e consecuti ve O not receive an ACK via
6165 riBd pmd@nemoeéd@hw gate be tedther redabsolute Yhlne oy a relative

T.sto 771 (7) A handover process
Vﬁg%e%e?‘r}aﬁeaéﬂgﬂ‘f Wﬁﬂb suspend condition does not
[eodgt , the tﬁ@tchﬁﬂsnlt Q]Qm i@@r@&tei‘ shep the predetérmined spbwg then
condi tion exists, 1%6 rocessor notifies the

the JAY progesser (rsqt@"w ﬁ ity itereppme jAppsfsian, to the
rb@ivd ARt G5 Tnhthe Qnétﬁod terminates (step 604). If the current CQI is

less than the predetermined value (step 616), then the method continues with
step 612 as described above.

[0081] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each
feature or element can be used alone (without the other features and elements
of the preferred embodiments) or in various combinations with or without

other features and elements of the present invention.
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the receiver (step 608). The RM processor then starts

the tinmer T_suspend and saves the current CQ (step
wO020)7/05B079] Transm ssion to a suspended recePTEUSL@A/038269

be resuned under one of two conditions. A

determnation i s made whether the tinmer T_suspend has
0828} r ed BMBOEMIHMENES t to the threshold T suspend_th

(step 612). If the timer T_suspend has expired, then

the RM processor notifies the HARQ entity to resune
[OIOBajns m sdi on Aanéﬁmdrfer:’ahmamt@nigeappﬁdé} fand atthen simittendo a

term pates (.step 60 tlmer T, sus
rosRsPT Bt (RrRsiparmuicalin SRR COEHEIE P o palding
al BSc]fe'#g ?gnta CRndporid BAhEE éo'ihﬁﬁnﬁtlﬁﬁ ederey Nelefionalptseess;

(Sstep %lm The predeterm ned val ue can be either an
trabg@ut@tng packat fomeths txpaspitige te dihgt vageiver;t paseiving an
l; Ll
N e
theotdckives; tdteardAiR@inmtthe )pahlcetr fremniéhe transmiittst om the rédedver

vigom RYPRH Afempnehe o (FEARA] plcrerives 1oabshiRing the
pi’c‘k%g EloRd Uﬁ@ﬁ@ngﬂlﬂi& {otRPrebdifér viahe E‘eﬁ*@ﬁsxﬂﬁﬁfbﬁ%anagement

continues with step 612 as descri bed above. [0081]

(BYQ maoesiduredf ftbatHAé’éQ anecedusershid snadf sugeesshnldy dpansmit the
pAUNEPR PSR! RO 1D SRR SRR bR i

nalaeucbasﬁﬂlydtrahmﬁtbwiﬂahbm the other features and

nts of t pre er,red enbodi nent vari oys
DS e ons. e RSOk AerutEs khBRDP Gt dl Waifets e TFC
s&é&i&nbﬁm@;s lﬁlﬁuc[&se%eﬂtﬁbi&i‘t eRalddR80h, BMBQRUMENERng of
éwl A nmethod for transmtting a packet froma
Qk@‘r"% mppltipledlowscei ver in a wirel ess conmuni cation
em gonpr € .
[03’*?1 anspart T oo apethdd sbEfenlo t b GhASLGBABALKS, whérein
t}psr BbEpsicedumnisieludes ngidghthepHEKeteldetiom grbeest tamstriantmit the
o,the receiver; receiving an indication at the
P‘[“ikﬁﬁsmtter that the packet was not successfully

[0086EI ved 4at t iTBel GGEINGAT ; adcfidingS Kb t tdniltbdilenPask etwherein
fromthe transm tter to the receiver via. a hybrld

refpansawtties thppagket ip e T Glapleption scamiaptéonal step.
[do%tﬁ ansm5t_ Ui ngyk Hfethod according to one of embodiments 1-4, wherein

the packet is assigned a transmission sequence number (TSN) by the

—

transmitter for the first transmission attempt, the packet keeping the same
TSN during the HARQ procedure and the RM procedure.

[0088] 6. The method according to embodiment 5, wherein the TSN
identifies a packet at a radio link control level.
[0089] 7. The method according to embodiment 5, wherein the TSN

is a combination of an upper layer sequence number and a sequence number

of a multiplexed packet.
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packet fromthe transmtter to the receiver via a

retransm ssi on managenent (RM procedure if the HARQ
wonrow@dwse di d not successfully transmt the pRCEKEIS2006/038269

and di scarding the packet by the transmitter if the RM

procedure did no ccessf IIy transmt the packet.
0B8] 28 TheThemmos ceewdingyio GmBomemian v herein the TSN

s E6Bbihat8 offEn ﬁﬁﬂ)eﬁqta&&ns&ftﬁglﬁi ﬁun.lijr{b% Lé“iﬁsa sequence number

segnent ati on, concat enati on exing o
ofpﬁaséwn@tédpmknbltl ple flows. [0085] 3. The net hod

rdin e of aodi e wherein . the
m@%ﬁ edurg i nc %é’%etbgﬁﬁﬁéc‘i‘ - 196%5?"@816{“6 H{’boegglgs M(e TSN
isr &tdoailiftation b€ aﬂﬁ@bﬁér l{t}%@S@huénceThanfﬂéﬁ*@iﬂ acbptedoffi@t to
wherein retransmtting the packet via

. mb t
ldﬁﬁg%"l'?% I rregg’é’PFSif] thespagkebnt j onal step. [0087] 5. The
[ooBbnod aqgor dirpg nSé%hQ Gc&rd ﬁi?mddﬂéeaﬁeﬁnﬂod%meﬂ&gei ) Srherein

the packet is assig a transm ssi on sequence nunb
theTdiparidjng keept mahg]ms tSteedHfgoa mémsage fnm tthe tsansgsitien to the

atIe t he ack T during the
e A AR e TR AN B8 AR sl e
[on)gBhodf aQQOrd'i[‘hgkhﬁatlidid)Oahcﬁgﬂthto V\Aneerk edfn e&ﬁml ld]iﬁlBhts 1-10,
jdentifies a packet at a radjo link control |eve
whersi fthe recepeer fises diagledeandeying iferangd reassembly entity to
rofBRegiadkdtle TSN is a conbination of an upper |ayer
sequénce nunber and a sequence nunber of a nultipl exed
[Oﬁaéket [ 890] TBe meshorbt tusdrding okali enp tof embwdiments 5-11,

er. e| a.caombi nat, i y
wEBEE e NARLE prihaes 3L ARl Rhe WhsKBEEL sl iRecpetutty
rapeiisé by theQeddivé: ariH'IS mztiiaan ateddt of JHARQerbeaisiBEions is

Pj, vvhergl n the T H IS a conbination of an upper | ayer
belaw Apre €a byte offset to identify each

[0988TENt q% t h@hpa%%ﬁod [9&81?4111&01;0 Thee r@t hathRGRSAE Y12,

to one of enbodinents 1-9, wherein the discardin step
whensfin dde Mdpme@ms@rag@smw@ nthehpackeinénthe epacket tihenot

_successfully received by the receiver and a maximum number of RM

retransmissions is below a predetermined value.

[0096] 14. The method according to one of embodiments 1-13,
wherein the TFC selection process controls selection of an adaptive
modulation and coding scheme.

[0097] 15. The method according to one of embodiments 1-13,
wherein the TFC selection process indicates a reconfiguration request to select
a constellation and coding scheme based on current channel conditions.

[0098] 16. The method according to one of embodiments 1-15, further
comprising the steps of: setting a discard timer at the transmitter before first
transmitting the packet; checking the discard timer at the transmitter before

retransmitting the packet via RM; and discarding the packet by the
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receiver, the message including the TSN of the
di scarded packet. [0093] 11. The nethod according to
wone7gsosmbodi ments 1-10, wherein the recei ver PUSRS2@6/038269
single reordering buffer and reassenbly entity to
recei ve packets. [0094] 12. The nethod according to
trensmitters b thié risraxd timer expines; beforee thenacketyis gurcessiylly
i f the. acket is not successfully received b
tr?ﬂ%nﬁi%(gf({/%}e rece % maxi mum nunber of I—IARQy Y
[o?gg]r '?ﬂsml%lh OAS nethel ofvra yeceidtEiger Bi neatkehl de. q 0vd9Biless
e method according to one of enbodi nent,s 1-
CORPBIBLGtIORe SRR SeBRTPDE Hhe IR 0k fﬁﬁ%%cfé“’t Pa%‘g‘%“ aa
a%fé}éﬁt forwaltlhg TH W%ﬁ@ﬁét%' & réRE6INE Bubfér biad xfeas@mkﬂy entity;

a maxi mum nu of RMretransm ssions is.b
expmaiéng Artnaodmissiare sequeoos pumber TS Nyeefhide a%*‘é‘@f d‘i&%’eﬂng

to o f e
381 Ao PRERLIERN G i L blirl, epbidaver
ifaRd TSNliof ﬂlépzhﬁme indi@38g thdtShe '@aekeiewh@ decatvedrigi amexpected

one of enbaodi 1-13, TFC

opieBoReisTPRPE A REhe 1ot BAFIG R bRe ASERia 1f i TR of the

Q%]&Q NSiaedated kR R Iﬁa@ﬁlétﬂ =S Ch6IRedesedd i0 1the Usxpeblied order;
annel conditions. [0098] 16. The method accaordin

delmeermg élmopmkvé irozn the seordgring druties fd; Keaperely ot %MO an
u,pp? ﬁz%t(etrr a;}g%ﬂ)t LSER! ﬂse e(?t aﬁ? i Jﬁﬁﬁigﬁ%ﬁ@ rpa@ﬁéto b§ the

I'ng t I ng di'scard
rédrie¥ingt bhiffer tamin S‘Hﬁtﬂsbﬁibl}b eddity ife ttha npaxkiet | 1sg noh eaccepted.

acket via RM and scardi
[QHH r ansm& t erlher nfegié ‘gl@ﬁ%r:ag“gl ?mg%glﬁé% b Fhereipe the
dF&‘ifiﬁﬁlﬂf»;stéﬂ ﬁ%&&ésb&élﬂg bIGRNS Gyt fiRer besdchited Qﬁﬁi tmfpacket to
A nethod for receiving_ a, packet

deteraiine whethen Hiecpackeh way geestyed BRHR & P@dﬁ‘?%mé?%dp geriod of

tof recei ving the packet at a receiver; forwarding the
ket to a reordering buffer and reassenbly entity;

[EN Ni Ng1S t rBirs mathod accaciing de eumubbélme(ntsm wthergim the

LSl imel | ME100 R0 DSCKSL L6 HOG 210610 o

[0102] 20. The method according to embodiment 19 wherein the

packet is missing if the TSN of the most recently received packet is not the
expected TSN.

[0103] 21. The method according to one of embodiments 18-20,
wherein the packet is not accepted if the delivery timer expires before the
packet is received.

[0104] 22. A system for retransmission management of packets in a
wireless communication system, comprising a transmitter and a receiver.
[0105] 23. The system according to embodiment 22, wherein the
transmitter includes: a transport format combination (TFC) selector; a
transmit buffer connected to the TFC selector; a first retransmission

management (RM) processor connected to the TFC selector and the transmit
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if the TSN of the packet indicates that the packet was
received in an expected order; determ ning whether the
woaoek@soshoul d be accepted if the TSN of the pRCEIS2006/038269
i ndi cates that the packet was not received in the
expected order; delivering the packet fromthe
buféar dend ny Bratf bybridd anteeatihiviepeaintreayesto (HARG pprocessor

| ayer -i.f C i teed: ' rding the
conéfier th he FraBPESf bl BREARI AR rTEhateBal U U9 L7,
[0106F he padket The spsterpaeniing to efibdGimd: 23] vehereichtic: TFC

accordipg to enpodi rent 17, wherej.n the determning ,.
sl iebiisa SeUBTERer i SeaRFeHER SR SRFUPROR ERELY
[010¢) packel torfgt erditRe AabrihfRy tohenPask dmM&Ements 22-24,

received wthin a predeterm ned period of tine. [0101]

whereiftihe metdiver inchuled; geconddiNER pearessps; awrerderingt hifer
del | ver I ek, | j ' LfJ
b f s ERiy Roblielte Bud DeR8EARE ok llbh it second
RAC pruceksog fcﬁlmeﬁtdibtﬂﬂ time rtortigringtberffer ant reassanibdy entdty.
m ssing if the TSN of the st recently.receixed
[O&Qéiet i 26not %pﬁes%sﬁﬁ@ctaéﬁor}%% 100 P83 X%l‘?m ments, Af-25,
whefdh th TFPs8& oL fth€ The@iHTe Bliffer, $he Girst'RBI §icdedsbE and the
packet is not accepted if the delivery tinmer expires

it BARQ hrocessoikdn the travsnifter. ateonayd|of 2p singles garpmpnicgtion
1re},ransrri ssi on managenent of packets in a wreless
nuni cati on system conprising a transmtter and a
[01eeki ver 27 010BE 2@steithenceyrdiregm tac one diohgerthbodiments 22-26,
nbqQdi pent 22 erein the transmtter ingludes: a
wheER §5P tsergid R PuosEsaL: #ch therErgrdsting figier apid reassembly
ehtiBN9Nthie rReilt &l a1eQARE6L £6inkR dodembiffeatidhasyerr ;. a first

retransm ssi on managenent Rl_\/b processor connect ed to
[4118] TFC 28 ecilbe syeterheaceerdingn topwreepl embodinenis22-27,

VB SRE BAE e Aol DR B gt
partasfes fiest. copfihficafién sthayey,simhtlec trandinitgbuffer and the first

e di nent 23, erein the TFC selecfor includes a . ..
HA| pogseser dha o & WF % BAtE Obric sPeidy coRmunication
S@m&&,&y. [0107] 25. The system according to one of

enbodi nents 22- 24,

[0111] 29. The system according to embodiment 28, wherein the first

communication sublayer is a radio link control sublayer; and the second
communication sublayer is a medium access control sublayer.

[0112] 30. The system according to one of embodiments 22-29,
wherein the reordering buffer and reassembly entity and the second RM
processor in the receiver are part of a first communication sublayer; and the
second HARQ processor in the receiver is part of a second communication
sublayer.

[0113] 31. The system according to embodiment 30, wherein the first
communication sublayer is a radio link control sublayer; and the second

communication sublayer is a medium access control sublayer.
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wherein the receiver includes: a second HARQ
processor; a reordering buffer and reassenbly entity
woamT@sesd to t he second HARQ processor; and aPSEmsSzm®6/038269
RM processor connected to the reordering buffer and
reassenbly entity. [0108] 26. The system according to
[0dndl of eﬂ%odiﬁem@h&-ﬁg, swpRsnsiing t dataT ACaRsEnisgiogr from a

the t ' , fLr . e .
hF D b 85 HIEIL L abaBER5E800m, By
st8p$ gifg deoerminigntdtothd ayansmit®k0 a2 Busidrel yadition exists;
according to one of .enmbodi nts 22-26, wherein the .
suspeptigs A, tramsudssion drqm b egﬁﬂ&éml&ar (0 ey reghtyer if the

sUpRAd LBRANicBNEHikd; IdRtdrRfnTiRCEE YBE rédeivdiaiita @bsuiné cHfdigion
conmuni cation layer. [0110] 28. The system according

exigtspard ofsuanipgdlate transprissiqn frgne the trabpmithacteidiegeediver if
thae][}% %gcg%l&iﬁon%%s%.ocessor in the transmtter are part
.0 I'rs

5 communi cation sublayer; and the transmt
[01asf er aB@. t h®hé i methddARGRopdinge b embaditmest t32ansheteimerthe

are part of  a,second co i catilon subl . 111
surgenting LoR IRRIRIHE GHeRS YonERBIRE REPEE St gfuPe sbponed
txfghgziiissﬁﬁfﬁmﬁ& CARYiR e UD| RYRmshSssonk afinetibh Nko CRpéd data

ubl ayer; and the second communi cation sublayer Is a
trapeigsicnciodhs reeiterol subl ayer. [0112] 30. The system

rding,to od}. eE 2-29, ' 3
[Oﬁggf deri %& bu?ggr gﬁ%@e%gé@%%sy%eﬁ? f%t)(? an ﬁédﬁlélteggscogr?d%’
whbtgin dhe sieuming tshep indedesenotifydng ar retohnamissioat function to

conmu itC tion .subl% glg; and the second HARQ processor
TESHME AR SESIYFSIPR % & r5F1V&" second conmuni cati on

[(aak] ayer 35[ 0148} Ebthddheacsaligg RC GAedoNGerhBodiments 32-34,
enbodi nent 30, wherein the first conmuni cation

whetstinye suspend eensligon jexiste dfithellowas egnstellatinn epd highest
s cess
o P SR ML {3 RESy BBty o ARIICIRBECERS,
[0daBh t r alén sThennfethed sadcomiisgn tot enet of scembakiments | 32-34,
W.rel ess communi.cati on system c ri sing t.he.steps

W, renaéxt %}SRPIFﬁ? ﬁ&n 10{1”—3&1%%? éﬂ% ﬁ?]i_)(}l’éq({) &?argxeg L?glﬁtlﬂ}a 1nfflc%B;0r for
tHOREEIVEPTR 18%ESE18an a predetermined value.

[0119] 37. The method according to one of embodiments 32-34,

wherein a suspend condition exists if the transmitter does not receive an
acknowledgement for transmitted data after a predetermined number of
retransmissions via a hybrid automatic repeat request procedure.

[0120] 38. The method according to one of embodiments 32-34,
wherein a suspend condition exists if the transmitter does not receive an
acknowledgement for transmitted data after a predetermined number of
retransmissions via a refransmission management procedure.

[0121] 39. The method according to one of embodiments 32-34,

wherein a suspend condition exists if a predetermined number of consecutive
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suspendi ng data transm ssion fromthe transmtter to

the receiver if the suspend condition exists;
wdeb@rosizzing at the receiver if a resune condi PCOMS2006/038269

exi sts; and resum ng data transn ssion from t he

transmtter, tQ the receiver if theresu dition
paskety dransmittepl 4m thengecqister odrea &obr #fkRg Eb‘&an e Rybrid

awom \%ﬁelfegbuppgﬁeﬁ}%m}gfs gnstep incl udes the steps of:

ot t yin ayers of the suspended transm ssion;
[0488] not i #Pi ngThe r atetlaots nicssidimg fiononeonf teankadpents 32-34,

ata transm to t.he .r.ecei ver 011 4. The .
ipd SERGI LR GHERIT ROt REC TS ik (i Botpsgeive
ah N kn6IdtgBthent 6fai HhyHFED aUBshhdit N@pdatr @équss NirssdrdiRsion
function to resune data transm ssion tg t he receiver.

exagedsrg puerletermainpd vRbIe dang A prefatermined sime peHet-nent s
[0333p4. whgrei @ ﬁié%ﬂ(ﬁpg—lc%&[lﬁﬁ%' 1 ¢ é' %f' Serhbodiffents 32-40,

I"owest conste at| on an t co rate are
whensdiy el stispendidgastep amindes&etmng ) sulaleembhmev dor. thearededyer.

41 The t ho accor g to 32-34
[Q%%é]r ein swﬂgﬁdm@?j t?c(ﬁﬁrdg ?s o0 uPSB% Z?ledv"herém 2
résaay @ndaial é}hé‘tsllﬂﬂiecs'ﬁs énd GiindriTer tlRCRIcHiFEr has bayiedd.

t han a predeterm ned va 119] 37. The (i*hod
O&Qébrdl nd3t o dhe B?et%o%ﬁcﬂ@{"r‘?% tp ope ofyfphediments 32-40,

wheaif e %ﬁE‘ﬁH H' 4B tep ‘fngélﬁaés kg ﬁé‘% ctlﬁ'?éiftmhtahﬁél Q@ﬁﬁyr}ﬁ&cator

recelive an ac enment or transmtted data after
(@Qbrvaﬁmﬁ)rrhhme@emn‘abth@tranemnﬁensm ssions via a hybrid

(ABfoa addor arhy PEIARE aPoRBRalcemeotiBay a3, Mherein
reésuBdies paiditiee natiidth Ah ;e ¥hugest IFQI kelde foisSthel S @pedded ro@fiver

recei ve an acknow edgenent for transmtted data after
excepipapredateraded yabtd: of retransmissions via a

dl%tiLansmﬁs' OfLEBARBIE %?&Elﬁ}%e gwé-’mbc{d}&%ﬁl £ whBfein the
net e

od according to one o i ments 32- 34, 'wherein
predetependd vakudiis aorabeo(]llmsaliufe a pr edet er ni ned nunber

(oaF oSS VAR et SRR 50 P SCTh lhagif
piddatermissd e4lue is a relative value based on the saved CQI Value.

[0129] 47. A method for retransmission of data packets between a
transmitter and a receiver in a wireless network, comprising the steps of:
sending a hybrid automatic request (HARQ) for retransmission and
performing outer loop retransmission management, such that a failed data
packet is resent according to a configurable number of outer loop
retransmissions.

[0130] 48. The method according to embodiment 47, wherein
retransmission management controls the selection of adaptive modulation and
a coding scheme.

[0131] 49. The method according to one of embodiments 47-48,

wherein the retransmission management indicates a request of
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[0122] 40. The nethod according to one of enbodi nents

32-34, wherein a suspend condition exists if a nunber
woho@gaséksis whi ch do not receive an acknow edgeqemiS2006/838269

a hybrid automatic repeat request transm ssion exceeds

a predeterm ned value during a predetermned tine
re@niigdrati@ilasthat hn Jimromdateodnstetlationrend epdingesabeme can be

nbodi nent,s 32- 40 eretn the suspendi,ng ste
SRR At o e Bl W HREREHES S el e
[%31224] 4250.Th@mtxﬂa%p&pawodding t@_?fdaﬁxfi eRbbdifdents 47-49,
erein a_resunme condition exists_ if t uspend t.i ner
vhsreithe pbealifer of datee aacked. arpdisgarded, e P%&’r?@d Rarther
c@%@ﬁ"sﬂiddq Ghb Ost@ e?fogemgdém %n%%ﬁﬂa@ion"‘ﬁ? r@bdard e Ipackets,

pend step ihcludes saving a current channel qualit
whedelyatlor receipey delivers therrecdived pediele to an upper layer without

transmtter. .[O1 4. Th t hod according to
W@&@Bﬁirar”r%ﬁ?ceﬁgg’n\Rﬁ@ee(ﬁﬁcagg?gggﬁ%et%ondi tion exists if a
[e1831ent (). valhee rhéthol haccoudipgnde doee affi ¥miboéia@ases 4850,
predet erm ned val ue. [8127, 45. The, net hod accgor di.ng
fershersoRmPrgts dae sigreperending Sirbtetrrmalion A rgeeiyed data

Pr&absol ute value. [0128] 46. The nethod according to
enbodi ment 44 wherein the predetermned value is a
0¥t i ve 52l udllrageethod ateordiagedo Ode vofl emboflueags 47-51,
47, A nethod far retransnkssion, of. a ck .
tipof effknemg, i EorP FAEE, Fhuf e S ieetved HARQ
packawr k, conprising the steps of: sending a hybrid
aut omati c_request (HA for retransm ssjon_and
Q& or i n_@&outﬁ?e |1Befho e?F‘?&’ﬁ@Wﬁs@ ofgrefa g&’?@ﬁ@e@acﬁ%wv
ehRBbr @ohfirlitt 48E AstBRWfeherfermniifg CRhn &Ko LU HBANE Coffthe data
confi gurabl e nunber of outer [o0Op retransm ssions .
paolkgs] 48. The met hod according to enbodi ment 47,

ein rgfranRsm ssi,on-managenent contr .

[é\gﬁéct [ ong%f a eptql%tgloﬁoaﬁﬁogﬁq%ntt%n da °3JO§P°??§8%%%I§%E .47'53’
fafthéd tordPrisihigahewtdpadt rawederihg thd datanmckétsartiibd iromives.
47-48,

[0137 55. The method according to one of embodiments 47-54,
further comprising the step of performing segmentation and concatenation of
the data packets.

[0138] 56. The method according to one of embodiments 47-55,

further comprising the step of multiplexing new data packets and

retransmitted data packets.

[0139] 57. The method according to one of embodiments 47-56,
wherein the method is preformed by a medium access control (MAC) layer.
[0140] 58. The method according to one of embodiments 47-57,

wherein the retransmission management is performed in a radio link control
(RLC) layer.
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wherein the retransm ssi on nmanagenent indicates a
request ofreconfiguration so that an appropriate
woamstosod3at i on and codi ng schene can be sel ect edT/US2006/038269
according to channel conditions by the network. [0132]

50. The nethod according to one of enbodi ments 47-49
[04A&} ei n 29I uThei methed Recarding kist onar ef rmshediments 14758,
| _ i : .
wEBLER R} e R BTN SRR Shelori R e B oy of
thobedeceigers t he recei ved packets to an upper |ayer

fsler s, Boradflestechaf Frepilind doc dhai A TobSmests 4759
wRBRSH tHE BESméra®fon drid onehtenatiBhiof the dhfepsikess Rf performed

_sendi ng status information of received data packets.
if the.CdayerThe net hod according to one of enbodi ments

Ut 0L L g 67 B MR 0,
wihetdin dhaondtiglexing o theelatd packedslismarfemed-ib2he RLA Leger.

risi thg,ste f.performng transpit buf.fering
G e aia pibpeiethod sy hng " @uuohtmAUUBEaHCET-6L
wher&h €herei?Hhadi SR Saftdgénentf dHalniges nfvdiiRitici 88d toding of a
step of re-ordering the data packets at the receiver.

dptgiorrket basethen feabgachavdlitdi ndictortp meamysempnipad an
AtK/RACK ?ésg)gﬁée QBMHe%’eEkQVéﬂ?e step of performng

segnentation and concatenation of the data packets.
[q145B8] 5®3. Th&haeniedbodcawodiing too omee off erebdrtidienmbnt 47-62,

47-55,. further conmprising th t f [ tiplex) ne
whgieln e PR QnamiT I BrPanes el depides T seirapati ipfpdey packet
iBrhedibitglylet hod according to one of enbodi ments 47-56,

wherein the nmethod is preforned by a nedi um access

[G4ht r ol @aC) Thayerethod 1argprdive trh ongehRmbediBeatngt?-62,
wherdi1&h8 freﬁﬂn%ﬁm ﬁlaﬁgit;ﬂeny\@l%?gé A féﬁiain p%c]%eg cﬁtothlei erﬂgl of

retransm ssi on managenent 1S perTorne
tleomifferl queue.
[0147] 65. The method according to one of embodiments 47-62,

wherein the retransmission management waits for an improved channel
condition prior to retransmitting a failed packet.

[0148] 66. The method according to one of embodiments 47-62,
wherein the retransmission management discards a failed data packet after a
predetermined expiration period has elapsed.

[0149] 67. The method according to one of embodiments 47-62,
wherein the retransmission management discards a failed data packet after
predetermined maximum number of retransmission attempts have been made
using HARQ.

[0150] 68. The method according to one of embodiments 47-67,
wherein transmission is suspended and resumed by the MAC layer according

to channel quality.
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(RLO) layer.[0141] 59. The nethod according to one of
enbodi nents 47-58, wherein the re-ordering of the data
woaoek@se3is performed in the RLC | ayer of the PeETRIS®6/038269

[0142] 60. The nmethod according to one of enbodi nents

47-59, wherein the segnmentation and concatenati on of
[0RE dat abPackthe methad raseording rtor pae RPIC qmalpsiments) 43168,
T [ f [ 3
whprei 1o FRERQE S BREPGE A9rhck RS ol SRPE RS ghOKE0S ot

repevered mith & predetermhiGed diree.. [ 0144] 62. The net hod

rding.to e of .enpodi ngnts 47-61, erein th
[Oﬁggf ans mggsi oﬂﬁﬁawgb}é‘ﬁg rfice nﬁ% d9 9BAuP tqnbl?f)‘fgrr?angs 47-69,
wherih @hefredeifdt BertRCK BitafiRSRDOAN tA tEE ARNBImMiGeR! dHoyit out of
I .ndi_cat or measur enent _and an ZACK/ NACKr esponse

OIﬁPbﬁ?lﬂW@(@écglzﬁémg nagkets|toghe transmiehod according to
; et i ! di nt
(098§ of eqhodi gRQ ﬁleéﬂoés?accm%g'tt% e Ffégm%ﬁtsomm,

managenent decides to retrans a ftai
wherein retrehsmissPbAd] tigw. sehbiiveed dte dpaxkets @i sent thy HARQfnd
odinments 47-62, wherein the retransm ssion

DRSO BERBPIeRky packet at the end of the

[oasif er qgeue. The lhéeth&b. acthdinget fo0@naceprahbh@imentnel7-71,
of enbodi ments 47-62, wherein the retransm ssjon

furthes gemprisingthessten of gounking Hheckfectimg ot 2 Rasket fropythe time
aﬁ bk ag.ﬂg%.;egm{é '%gljaﬁgera fai |l ed packet. [0148] 66.
I'ng

e net accor t 0 one of enbodi nents 47-62,
[0468) ei n 7Ae r The amethabianomdimngement df smabaliments 47-72,

B AR RARECER), T BySE5R T B,

redfensatis 96 edinmpainend éupbndvidatLirankhessicat toheressian
managenent discards a fail ed data packet after

[%5@beterﬂ14nedThaxW@h‘?%bﬁ%@dhéﬁ 0o opgn hi eambosfiments  47-73,
ﬁﬁ%ﬁ&%ﬁﬁﬁg ﬁl%egtegagie cotaitiies ERGime since the detection of a

missing packet at the re-ordering buffer.
[0157] 75. The method according to one of embodiments 47-74,

wherein the data packets for retransmission have a higher transmission
scheduling priority than new data packets.

[0158] 76. The method according to one of embodiments 47-75,
wherein retransmission management sends a signal to the upper layer to
cease transmission if the transmitter does not receive an ACK for the
transmitted packets after a predetermined number of HARQ retransmissions.
[0159] 77. The method according to one of embodiments 47-75,
wherein retransmission management sends a signal to the upper layer to
cease transmission if a predetermined number of consecutive packets
transmitted to the receiver were not acknowledged via a HARQ transmission.
[0160] 78. The method according to one of embodiments 47-77,

wherein the reordering of packets is performed by a reordering buffer, the
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[0150] 68. The method according to one of enbodi nents
47-67, wherein transm ssion is suspended and resuned
woypoi7hsoBIC | ayer according to channel qualityP{0151§06/038269
69. The nethod according to one of enbodi nents 47-68,
wherein the receiver sends out of order data packets
méthadnfurthery cpmpkising sheostep eefo conmting\i frémathe time when a

edet erm ned ti 0152] .70, . The. net hod accor di to
B0 e R et P S R et BAE AT R G ERE BB
[S1&tlus report Tie thetHodankseortiigy tabend efUlentfoddheels 47-78,
eliver, %hd m ssing packets to the transmtter. .
Teerssy i theadssing Raskat BFITRH gVIthin e DiedetprBmede filze, all

b4 udhialfiRkEishrb Gliptielite 3nAbRE 14J4/E Sensitive data
packets 1s sent by HARQ and not by retransm ssion
[FdeZgenmens. [ Ozt methodTiaecardingpdoacnerofi emhodinentsoft7-79,

enhodi ts A47-71 rt her compryd sing..the ste f .
ERH S0 Ruipd gkl 4Bt 1R S - 1F thE Faplering buttr
ek etpifdtiony ef aaprddeteridiAed nirhé,edll se@daitial /Packétexcept the
met hod accordi ng, to one_of enbodi nents 47-72, further
TS R ti“ﬁ}éil erpdto thgmPeRPYeke tine from when the

[besgiansm ggi onrRRNAGEHTINGhesdtaREN 48 AL 2of edibydimeh@n 47-79,
to the receiver. [0156] 74. The nmethod according to

whereot ifethsoniissing padiet7ig, reteiveddn the wprordéning buffes fer the
f ' the tine since the. detecti .of i s$Sin
TN R S

depehdihgasciaipglemgntapionne of enmbodi ments 47-74, wherein
IEHsm osBon <k NIRY egnBaail o, berars fe, skt according to

RRUtehbodiRdR8l47/6:. The nmethod according to one of
enbodi nents 47-75, wherein retransm ssi on nmanagenent

[9&6fls a sBnalAWTRRecanfigured aythe trangmiiter according to one of
' ' if the transmtter does not receive an
PRREPALAR £181.

ransm tted packets after a predeterm ned
[0LBdier of SHARQA rWIRAN swohfigidSas [tRd 2teiver addoedimgt tvodne of

e%act():o?fidi n bqsi).ne of enbodi nents 47-75,

ments
[0167] 85. A base station configured to perform the method according
to one of embodiments 47-81.

[0168] 86. A base station configured as the transmitter according to
one of embodiments 47-81.

[0169] 87. A base station configured as the receiver according to one
of embodiments 47-81.

[0170] 88. A system comprising the WITRU and the base station

according to one of embodiments 82-87.
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wherei n retransm ssi on managenent sends a signal to
the upper layer to cease transmssion if a
wonred@sesm ned nunber of consecutive packets PCT/US2006/038269
transmtted to the receiver were not acknow edged vi a
a HARQ transm ssion. [0160] 78. The net hod according
to one of enbodi ments 47-CLAIMiISerei n the reordering of
ckets .is performed by a reordering buffer, themethod
%?{(ﬁe‘iialgber‘?p‘rsi sing the step of counting fromthe tine
whenia foll futhel BaC kRinshfitting @ HHEkdY 59hNG Pekiiitter to a
arrives at a_transmt buffer. [0161] 79. The nethod
eIV Ry Wiredess SRmgFUEeANT FHSH, epmmsing/ile sters of: t he

M SSiifq byes tiddd selecti
al | lg equg%tclg:ﬁgac%g{: 'I?gt S ifjlﬂr egﬁglgl fb\%agg“%wlg%&ﬁgégr@ selection
Hragess, wWHidi6 Zhclddes Hegmentdtiiah, acnoadnationhp andemofltiplexing of
enmpodinents 47-7 wherein if the m ssing packet is
R%?é%@?%‘&%‘?ﬁ%% y in the reordering buffer upon

expi tRidsefittdhg thedpLutet R HRArihsiBitted th the setitaral
packets_except the m ssi nghepacket are delivered_ to the
uppefeqeigiag . an gudicption atThie teanseritier ddedithg pecksheves not
&l ' : ein if the mssing packet is

Sr g%g%gﬁq{eﬁelté%%zfge?}géﬁbﬂg buffer after the

pr ede¢transmitingi the, padket feark dhe clrandreitigntr tde oeceiver via a

delivered to u r |ayer ndi ng, on i npl enent ati on.
%ygilgﬂutg?attl,&r rSSH%/ﬁ%éH%Sg@tWOB%?‘FS% mn?he net hod
accopgliragsrhittiggethef§ pakeo drdie the ¥44n&hittdiOfd e S&eeiver via a

WRU configured as the transmtter according to one of
retrIpamigsigns menagement) (REYD macednrevifthe: B4R Q@ rreepdage did not
BG8k ¥ Telolol g el n f enbodi nents 47-81. [0167]
835. Afﬁglgse&g?%{t%itggp%%e?’l %llfir)ed to performthe nethod
accoddkicarfding thaeaoketebyp dble reatsmititer 86 thd RM Gro86lurd did not
base ation configured as the transmtter according
A fithed

spgees Ry transpy pkel7 81 [0169] 87. A base station
configured as the receiver according to one

2. The method according to claim 1, wherein the RM procedure

includes using the TFC selection process to retransmit the packet.

3. The method according to claim 2, wherein retransmitting the

packet via the TFC selection is an optional step.

4, The method according to claim 1, wherein the packet is assigned
a transmission sequence number (TSN) by the transmitter for the first
transmission attempt, the packet keeping the same TSN during the HARQ

procedure and the RM procedure.

5. The method according to claim 4, wherein the TSN identifies a

packet at a radio link control level.
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of enbodi nents 47-81. [0170] 88. A system conprising

the WIRU and the base station according t o one of
wentrdisesnt s 82-87. CLAIMS What is clainmed i s: RCTAS2006/038269

method for transmtting a packet froma transmtter to

a receiver in a wreless conmunication system

conprising the steps of: building a packet by a

transport format. conbi nation (TFC) sel ectiqn proc .

whi ch- i ncThecmethasdrarearding, toc 61E% énatlvREFeIn o fp T8N is a

. . = _

PR b BRpBE R Sepiae eyt S BPrencs nupmber of a
mwltiplersed;packetei vi ng an indication at the transmitter

that the packet was not successfully received at the

receiver; retransmtting the packet fromthe

trangm t t Ehe t Meth®l rReaidnes toi @laamhyr ivthepalhotld i TSN is a

repeat _request (HARQ procedure; retrapnsmtting the
comblaatian; oinfR NEPEY IAYSHISEYRRNCE IUIPRET %R FEAUGHCE Rmber of a

1.S%LON managenent (RM) procedure if the HARQ
B AR

I'd not successfully transmt the packet;
and di scardi ng the packet by the transmitter if the RM

procegdurerfdi d not successfully transmt.the packehean?.
The” Bt ot ETind FeEaalng, i) sl of L iopitaP B hsn®ss o
cpindERttidie of A6 iphes 1assrtgqtiéice hGnb&l &nd iadbytprofzes so identify
retransmt the packet. 3. The method according to

egrh spgmen iPackedt ransmitting the packet via the TFC
selection is an optional step. 4. The method accordi ng

to claiml1l, wherein the packet is assigned a

t r an®mi ssThe methednawordingdo i8N, byharhin the diseardiag step’

dagr.the first transm ssion attenpt, the packet keeping
1?%8d§3ﬁ5”¥§ﬁoﬁuring t he HARQ procedure and the

RMVpr eedivgen nfessddee il bioe tageatittendo tthe aleédifier} ,the message

wherein_the TSN | dg_ntifi S
including the TSN of the discarded packet.

10. The method according to claim 1, wherein the receiver uses a -
single reordering buffer and reassembly entity to receive packets, regardless

of how the transmitter sends the packet to the receiver.

11. The method according to claim 1, wherein the HARQ procedure is
repeated if the packet is not successfully received by the receiver and a

maximum number of HARQ retransmissions is below a predetermined value.

12. The method according to claim 1, wherein the RM procedure
retransmits the packet if the packet is not successfully received by the
receiver and a maximum number of RM retransmissions is below a

predetermined value.
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packet at a radio link control |evel.6. The nethod

according to claim4, wherein the TSN is a conbi nati on
woho@msegsper | ayer sequence nunber and a sequeRCE/US2006/038269

nunber of a nultiplexed packet. 7. The met hod

according to claim4, wherein_the TSN is_a conbination

of ahB-up megthed sacqensiies taudeie? Janthereie jhenEEC selection
SRRy SRR ARl B Ty RO g flr
upper | ayer sequence nunber and a byte offset to

identify each nt of. the packet. 9. The. ne d .
accoH‘Ji ng’ﬁfeo n&‘?stggg]e ,coﬁfﬁ’ég 2’? nﬁ?]ﬁ% i@gﬁ?ea?ﬁt es{rgg' selection
prétebd HRBcAtES 2 TE&MARlra iGN fiids o RSB GecohktMatida and coding
transmtter to the recejver, the nessage including the
sqigmnebagedeondeureentidd@npakeorditions. The net hod accordi ng

to claim1l1, wherein the receiver uses a single
reordering buffer and reassenbly entity to receive
packes.s, Tegmeth@baccofdihgie tlhintl; findher ¢commprising $he beps of:

packet to the receiver. 11. The .ret hod according t.o.
P o steing el BT kP reeanibles HetorP dfieh by ot the
giedget is not successfully received by the receiver
and a maxi num nunber of HARQ retransm ssjons is bel ow
a preerskingitheediscard fémen at thenranemiiber befers xatrpsmytting the
s 15 in the RM procedure retransmts the
hgAilzerptlé} 1 edepacket is not successfully received by
t he discaidieg thedhaaketnky rthentramdneittenfif Rk discard timer expires
retransm ssions i s ow a ptedeter,m ned val ue. 13. The
ﬁg]&e BRESE o ﬁ‘bcc?ﬁ?@lll%ﬁ?fligl%‘ﬁoe he TeRRIVeEC sel ect i on
process controls selection of an adaptive nodul ati on
and codi ng schene. 14. The nethod accordj ng}fgto claim
1, whér eif mpthofrforseceving g prekebda 2 virelese communication
f ' r to select a constellation and
S&%%%ﬁb%%%%aessggﬁ%ﬁt’ current channel conditions. 15.
The peeividg tloepackengt boecdiwerm 1, further conprising

the ?()trggidi%zg: the packet to a reordering buffer and reassembly entity;

examining a transmission sequence number (TSN) of the packet;

delivering the packet from the reordering buffer and reassembly entity
to an upper layer if the TSN of the packet indicates that the packet was
received in an expected order;

determining whether the packet should be accepted if the TSN of the
packet indicates that the packet was not received in the expected order;

delivering the packet from the reordering buffer and reassembly entity
to an upper layer if the packet is accepted; and

discarding the packet by the reordering buffer and reassembly entity if
the packet is not accepted.
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setting a discard tinmer at the transmtter before

first transmtting the packet; checking the discard
woiowrosex31it he transmtter before retransm tti ngCThS2006/038269

packet via RM and discarding the packet by the

transmtter if the discard timer expires before the

packdfl. i sTheaoetbed actordingstosalain d6, whetdie the detererining step

.16, A nethod for. receiving a cket. in.a wreless .
Bk e o, BYxoST Hnlordadeed Shish (e, BafifeES detormine
whethiey tigpidket pas keieivdd Witht & ipyédeternbined pdiriod of Bigne.
packet to a reordering buffer and reassenbly entity;
exam ning a transm ssion sequence nunber (TSN) of the

packglg, dehi\REhBE b dRRCHLafh AP WAersiaXhd&ldl Ty, Eigaer is

buffer and reassenbly entity to an upper |ayer |

seEwheh thh eeqracdratdentifiescidiag she hatket henpssit®t was

received in an expected order; determ ning whether the
packet should be accepted if the TSN of the packet

i ndi a8t esThbahethbé apatiig toatain0lls,) whetevethé Patld is missing

.expe d order; delivering the packet fromthe
1? Elaﬁ ﬁ%&i o 6{1% gk FecgﬁHYrre%w@wE}ﬁ nqtythe sxpected TEN.
| ayer if the packet is accepted; and discarding the

packet by the reordering buffer and reassenbly entity
i f t128. pathetmpthodoaccardingttodelain Thewheteindthacpanket rig not

t | qi. 6, whergin the. de m Al n tep includes
L K T Nt S R K L P
determi ne whet her the packet was received within a

predeterm ned period of tinme. 18 The nethod according
to cidi m AEYstEe i RtiepRemiRsion mapagement elpackets jpeywireless

doftfintifIe RN by dteRNEbhpASinghat the packet is m ssing.
19. The nethod according to claim 18, wherein the
pack @ttramsmmateari egmprfisinge TSN of the nost recently

recei ved axg% ' ot the expected 20.  The. .
net hod ac%o? | %ﬁéli%ogoﬁtmc Fﬁl\?/?ﬁlé’fle i(iﬁgh eseg%{:&??ét including a
maltiplexepindch sdgniditatioh iavidicynédteRatiexenti®gs before the
packet is recei v,eg. .

a transmit buffer connected to said TFC selector;

a first retransmission management (RM) processor connected to
said TFC selector and said transmit buffer; and

a first hybrid automatic repeat request (HARQ) processor
connected to said transmit buffer and said first RM processor; and

a receiver, comprising;:

a second HARQ processor;

a reordering buffer and reassembly entity connected to said
second HARQ processor; and

a second RM processor connected to said reordering buffer and

reassémbly entity.
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21. A systemfor retransm ssi on managenent of packets

in a wreless comunication system conprising: a
worenT®sI3t er, conprising: a transport format PCT/US2006/038269

conbi nation (TFC) selector, including a nmultiplexer

and a segnentation and concatenation entity; a

tran22it Ohefestanraveaiding to cdind 2TF&rebiack4id; TEC selector,

it et Puteh sad el BOF BEiteron AL st SFBAARQ processor in
d24d tRmsnAfdr ard partlof BNRIJ1E cabRBddton' 18pEAL T equest

(HARQ processor connected to said transmt buffer and
said first RM processor; and a receiver, conprising: a

seco p sQfl. e i ng+b . and.
r eass&g'hb%?ggn%ﬁ? %ﬁc%éncﬁlé@fl édpotr gﬁasﬂéll %15 &%%11&%8 second RM
pocessesand saiddeardeeingrivhfféliapnd ceasenibly entigcireshitl vecdvad are
1?rj?g%rgleri ng buffer. and reassenbly entity.22. The system

SF ASRPle sompmpnifasion Igger o n sai d TFC sel ector, said
transmt buffer, said first RMprocessor, and said
first HARQ processor in said transmtter are part of a
si ngl%é- corbanyeiam asordipsto clagn 2thwheyeinem accor di ng

: | ai . . .
oor ST TEE H080P 1 VAL CRECRNE pENEPIoR IAS0] fbaTiet are
paxt of a éirstacommpanicatibn aublaygh;andomuni cati on | ayer. 24.

The sysiem accoydi.ng tp cl aj erein said . TFC .
el o StB} HaRgRLGputet pf sHi b SR Drpisses 7 said transmitter
driedetibt 4 S&conll QoA iniSdtich &ill&ferconmuni cati on

subl ayer; and said transmt buffer and said first HARQ

processor in said transmtter are part of a second

COMURI Cat . .according to

cl ai m 24, %g?’%t:éﬁl %%?%dl?gi%fﬂ@gn%yﬂ%%g%llﬁon subl ayer is

a r adhial firstlcomoniricdticudidywar;is anddio link control sublayer; and
said second communication sublayer is a medium access control

sublayer.

26.  The system according to claim 21, wherein

said reordering buffer and reassembly entity and said second RM
processor in said receiver are part of a first communication sublayer; and

said second HARQ processor in said receiver is part of a second

communication sublayer.

27.  The system according to claim 26, wherein
said first communication sublayer is a radio link control sublayer; and
said second communication sublayer is a medium access control

sublayer.
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said second communi cati on subl ayer is a medi um access
control sublayer. 26. The system according to claim
wazpomkesei n sai d reordering buffer and reasseRDITS2006/038269
entity and said second RM processor in said receiver
are part of a first communi cation sublayer; and said
secor8. HARQupthdahs siispendiry dhth desisneissios fivmh b todndnitter to
second communi cati on subl ayer. 27. The system
BELEIVET 1y 2GRS TATBUDIGREPR SYStem), qomprising the steps of:
COMMR&atiniHy SiiHeaY srhitted if 2Fhehendon Y &lists;

subl ayer; and said second comunication sublayer is a
medi §HsRRIEBE datnirppsmisgisndyen the transmitied té the receiver if the

&g@gg&l%tﬂgﬁggte%su,ansm ssion froma transmtter to a
re

erver 1n a wréless comuni cati on system
conprdesdraginideatsthepscaiver ifl atresuma icorgdition telrists; and
transmtter f suspend condi tion exists;, suspendi ng,
dat a FPURUIE QXA JRRRTBIF RO dhe HFRRRIteS toribe megay o the
rebufB@osdsRansisgtgndi tion exists; determ ning at the
receiver if a resune condition exists; and resum ng

data transm ssion fromthe transmtter to the receiver

if t re i1 . exj ) 0 ;
8 S A i, TG Gupptio
incleldasi€lse steps sf:eps of : noti fyi ng upper |ayers of the

suspended transni ssion;..and notjfying a retransn ssion
funcﬁogi%"flg %&%%{81’%_ tgetspmegﬂ?ﬂ%n‘?‘é&f’ﬂéal?‘ cei ver.
30. 'HoeifyTRE ROkt AGREAT 6N fRtiohab Budfen NS BndMsion to the
resum ng step includes the step of: notifying a

regeql¥elihsm ssion function to resune data transnmission to
the receiver. 31. The nethod according to claim 28,
wherein a suspend condition

30. The method according to claim 28, wherein the resuming step

includes the step of:
notifying a retransmission function to resume data transmission to the

receiver.

31. The method according to claim 28, wherein a suspend condition
exists if the lowest constellation and highest coding rate are assigned for data

transmission to the receiver.
32. The method according to claim 28, wherein a suspend condition
exists if a reported channel quality indicator for the receiver is lower than a

predetermined value.

33. The method according to claim 28, wherein a suspend condition

exists if the transmitter does not receive an acknowledgement for transmitted
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exists if the I owest constellation and hi ghest coding

rate are assigned for data transm ssion to the
woeowiodex31 32. The net hod accordi ng to cl ai m 28CT/US2006/038269

wherein a suspend condition exists if a reported

channel quality indicator for the receiver is |ower
dabaafter pradédterminddnvidbeicof rB38ranfhissimishid phgeridiantbmatic

to claim?28, wherein a suspend condition exists if the
TePeAtIRIEIE PTORSEET 0t recei ve an acknow edgement for

transmtteddata after a predeterm ned nunber of

retransm ssions via a hybrid autonatic repeat request

pr oc8dur eThganetiipd anesrting tecdeingidfg vihereinag sugigend condition

wher i Sus d condition. exis i I j [:
ST 5 e trSUERTRT FR mb s F Ao b e TP pafSistea
dded afielte pralepéretiged miined sfrdbemsaiisgiehd ais qiestamsmission
via a retransni ssi on nmanagenent procedure. 35. The
RSB BP to claim 28, wherein a suspend
condition exists if a predeterm ned nunber of

consecutive packets transmtted to the receiver are

not &Bkno¥headertbiodiagcardngovo dabnt2Smattiereined suspensepssiition
transmssiqgn. 36, The t hed cordin cl

T o 1 5 B, RaFRE 08 S BREpLot Mok b Bt to the
rpési¥at sirahnoth alknoledgedeiisee A rhyrikh oavtedgeive rbpestarequest
hybri d autonmatic repeat request transm ssion exceeds a
tERARSIREEPRY ned val ue during a predetermined time

period. 37. The nethod according to claim 28, wherein

t he suspending step includes setting a suspend tiner
for BfAe rEheimethod 3gcortting Veeclnird 28 sdhratpimga tsgspénsd eandition
37 erei [-€ ndi tion.exists_if 1h .
et Fofinfhed of BRERGe Lk bbb PN Sab oy RHBRERE: via o
labeir siitoghdtic wipaatredfiesttranemibsidicexiesde Apredetprmined value
i ncl udes savi ng current_ channel quality indicator
g)a%ﬁff‘fée%i‘legﬁ’én‘? Be9der at the transmitter. 40.
The net hod according to claim 39, wherein a resune
condi tion
37. The method according to claim 28, wherein the suspending step

includes setting a suspend timer for the receiver.

38. The method according to claim 37, wherein a resume condition

exists if the suspend timer for the receiver has expired.

39. The method according to claim 28, wherein the suspend step
includes saving a current channel quality indicator (CQI) value for the

receiver at the transmitter.

40. The method according to claim 39, wherein a resume condition
exists if a current CQI value for the suspended receiver exceeds a

predetermined value.
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exists if a current CQ value for the suspended

recei ver exceeds a predeterm ned val ue. 41. The net hod
weaceeavdisg to clai m40, wherein the predeterm pretw/Us2006038269

is an absolute value. 42. The nmethod according to

cl ai m 40, wherein the predeterm ned value is a

relative val ue based on the saved CQ val ue.

41. The method according to claim 40, wherein the predetermined

value is an absolute value.

42. The method according to claim 40, wherein the predetermined

value is a relative value based on the saved CQI value.
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