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appar at us f BIATAWRANSMISHHOREA Nibt GONTROL sOR EGEREBHONoMODE
recepti on node. Background [0003] A wireless nmultiple-access

comuni cation system may i nclude many Node Bs (or base stations) that
support coCiim efRriaityfrordendy. Sﬂar’g‘léﬁ]ui pmsnts (UEs). A Node B may
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data chann /0 har d data chann cated data chan

o 5 Gata i piridheloOnlG: GRiRef dRRE pind PPE LS RasY IRRA ! by
send data @m¥ndcthetdit UE. A shared data channel is a data channel
that is shared by nmultiple UEs and can carry data for one or nore UEs
at any given nonent. A data channel is a nechanismfor sendi ng data
and may be dependent on the radi Ol% g?ﬁi@ sed by the system For
exanple, in a Code Division Miltip cCess ) system a data
channel mayijdi¢ associated with a specific channelization code, e. g ,
a specific Wal sh code. [Q005] A Node B nay use a shared data chan

to acHO8le vari 6he PEsaRl disgosSefygspects relates generally to communications, an more

specifically to method and apparatus for low-overhead packet data transmission and

control of reception mode.

Background

[0003] A wireless multiple-access communication system may include many Node Bs
(or base stations) that support communication for many user equipments (UEs). A
Node B may communicate with multiple UEs on the downlink and uplink. The
downlink (or forward link) refers to the communication link from the Node Bs to the
UEs, and the uplink (or reverse link) refers to the communication link from the UEs to
the Node Bs.

[0004] On the downlink, a Node B may transmit data to multiple UEs using dedicated
data channels and/or a shared data channel. A dedicated data channel is a data channel
that is assigned to a specific UE and is used to send data only to that UE. A shared data
channel is a data channel that is shared by multiple UEs and can carry data for one or
more UEs at any given moment. A data channel is a mechanism for sending data and
may be dependent on the radio technology used by the system. For example, in a Code
Division Multiple Access (CDMA) system, a data channel may be associated with a
specific channelization code, e.g., a specific Walsh code.

[0005] A Node B may use a shared data channel to achieve various benefits. The

shared data channel may allow for better utilization of the available radio resources



shared data channel may allow for better utilization of the avail able

radi o rew&&%n yp 2008/ 022329PCT/ US2007/ 076237 2 si ”%ﬁﬁ%ﬁo#@a%y

be serve S needéd and using just enough radi o resources serve
that UE. The shared data channel may al so support hi gher peak data
rates for the UEs since all radio resources available for the shared
data channel may potentially be used fof one UE. The shared data
channel may. al so vide flexibility in.scheduling t.he UEs for data
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channel based on the receive Ing to recover t ata sent to
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t he shared dat hannel . [00071There is therefore a need in the. art
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that elimnates the transm ssion of control channel signaling for new
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retransm ssions. s0, a discentinuo I ption node .is.created for
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wi rel ess conmuni cati on system are described herein. According to an
aspect, a HMSpHUdtheotatyisert] s thec B dlaverien e | sheted deositipb cBiich gepgesents

control paggeg_h?gd%}&gisﬁgehggtg_rc%ﬂepn related to a previously
a cKet';

transmtte a pa receiving a retransm ssi on data packet,

wher ejgaotihe pr eThewysd thetef@namctd aothdattdopatkahg tirdhilae chainebmsmhcad] on
dat a packet are derived from comopn data; and obtaining the conmon
data based on the information related to the previously transmtted
data packet, wherein the previouslygymRpigited data packet and the
retransm ssi on data packet are associated with a series of data
packe{®@08ncl udi Agpets disslbscddicacipadiess tectbohesiied rtehds by pstvidiag a system

s WU VR NI T TR O N

met hod for oMiyr @4:R8 s COMEN chAINLPIBnAMNE WHeStransmissions. Also, a discontinuous
reception mode is created for the UE so that it can be powered down at predetermined
intervals.

[0009] Techniques for efficient data transmission and reception in a wireless
communication system are described herein. According to an aspect, a method for
wireless communications includes receiving a control packet including mformation
related to a previously transmitted data packet; receiving a retransmission data packet,
wherein the previously transmitted data packet and the retransmission data packet are
derived from common data; and obtaining the common data based on the information
related to the previously transmitted data packet, wherein the previously transmitted
data packet and the retransmission data packet are associated with a series of data
packets including a first data packet and wherein the first data packet does not have a

control packet transmitted therewith.



transmtting a control packet having information related to a

previ ous| ransmni tted packet, the information not havi ﬁ

transm tP‘yéHEQRﬁ@%P%e previously transmtted packet was l{l?ré %ﬁ?ng@;’?
and transmtting a data packet, wherein the previously transmtted

packet and the second packet are deriveg from comobn dat a.
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denodul ator is configured to receive a control packet having
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a control paekedmfenidad; k Mepiidd Ha pfrkabe doipledionhedeodliytor, wherein the
transm tted data packet, the information not having been transmtted

when the preogpeesidpta peasssfdt tieropiiensd Rasbeimafenicometen defa PRSEHO dre
transmtti grﬁ"a%{iit%gl%g%%g g)?]g'l%t rgé’ﬁ)ﬁ%lf %lﬁ%itte%‘fae g&ktepqrv ra}{[atfr?%%ké@iously

transmtte a pac € retransm ssion data packet
derived fr enmeanited ndaatpackdt OMHG JAC earadsmisivn §a4 mnbithar aspaetd with a

sequence of data packets including a first data packet and wherein the first data packet

does not have a control packet associated therewith; and a transducer coupled to the



conmmruni cations includes a nmachi ne-readabl e nmedi um havi ng i nstructions
execut ab troller to transmt a control packet '

I nf or mat ik’gt?]?@ﬁg % %ﬂ to a previously transmtted data pa%‘?gp,éﬁtgﬁ%%zy

i nformati on not having been transmitted when the previously
transmtted packet was transmitted; and transmt a retransm ssion
dat a packet, wherein the previously traﬁsm’tted dat a packet and the
retransm ssi on. da acket are derjved from.commpn data, .
[0018] AccorGRMIPT 4y BrocamBe nder s s fansgoy S R T broguoe, aydiy hased
and a trangptiel@mmesiigpied to the antenna, wherein the transmtter is
configured to transmt a control packet wth the antenna having .
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a UE, [002&¢kinGn d3tais a frane format in WCDMA;, [0022]FIG 4 is a
transm ssions fqor a UE with HARQ in HSDPA; [0023]El G .5 shows .
trans LS ons  ACCRUME | BT FiEEBARN | S o Wirghgommunications
transm ssi gsde® méanYEoW fdhsABEih G NE CoRREIAFRIRT Savih@ OB rHakon bR a
transm ssions for multiple Ues with assigned paraneters; [0026]FIG 8
shows a TXpoaimshrivaosssitrd date packebdbt anformationt it gt Ben [tGoLRtRIGYhay

h . g , i
shows a deg{%d %Le%&o%rslyart]r%ns?ﬁtt@i( ga%kgt Rfragct?gnssr%rltte?dt; zgnr&em Bhs for transmitting a

retransmission data packet, wherein the previously transmitted data packet and the
retransmission data packet are derived from common data.

[0016] According to yet another aspect, an apparatus for wireless communications
includes a transmitter, the transmitter configured to transmit a control packet having
information related to a previously transmitted data packet, the information not having
been transmitted when the previously transmitted packet was transmitted; and to
transmit a retransmission data packet, wherein the previously transmitted data packet
and the retransmission data packet are derived from common data.

[6017] According to yet another aspect, a computer-program product for wireless
communications includes a machine-readable medium having instructions executable by
a controller to transmit a control packet having information related to a previously
transmitted data packet, the information not having been transmitted when the
previously transmitted packet was transmitted; and (ransmit a retransmission data
packet, wherein the previously transmitted data packet and the retransmission data
packet are derived from common data.

[0018] According to yet another aspect, a node B includes an antenna and a transmitter
coupled to the antenna, wherein the transmitter is configured to transmit a control
packet with the antenna having information related to a previously transmitted data
packet, the information not having been transmitted when the previously transmitted

packet was transmitted; and to transmit a retransmission data packet with the antenna,



[ 0028] FI G 10 shows a process for data transm ssion w thout

si gnal i ng; G 11 shows a process for data rece

si gnal i ng; % g@%}a@ |G 12 shows a controller for inpl err?}](%?ggw%@g%ﬁta
transm ssion without signaling on a Node B; and, [0031]FIG 13 shows
a controller for inplenenting the data eeception w thout signaling on
a TIE. DETAI LED DESCRI PTI ON [ 0032] Vari ous aspects of the disclosure
are descrip L S 0

i sl osur o ey b oy HRL A LG R s dng Y SRR n Nord Bfbet are
"aspect s, "d@ived Smec@spoststa’ It shoul d be apparent that the

teachi ngs herein may be enbodied in a wide variety of fornms and that
any specific structure, function, or both being disclosed herein is
nerely representative. Eﬁfﬁﬂméﬁ&fﬁﬁ%&ﬂmﬁ"ﬁmwmeﬁs skilled in
the art shoul d appreciate that an aspect disclosed herein may be

i mpl e@engled i ndElienideamkyvak deagyarobhewiakpecirsmandatidredystewy or nor e

of these aspect i ned i.ous s. For exanple, an
appar 8% may bglér%lséngga%?mé’f 02]8 V\@ﬁ practiced using any
nurrbemo@f t he aﬁﬁ?@t@as‘rﬁltmefﬁhhﬂ ey i Al n addl tion, such an
apparatus nay be inpiemented or such a nmethod may be practiced using

ot her [08221uct ur eFIG. s witnsthissipns tor adik withdtARQrid HSMMA onal ity in
addi t | to or t han_one. or set forth
nor el 31D S0oBle SR iEisohny Y Bt U BRERST (1 one s
Wi I el R9s41COMUNERALG haws Y&hefidsdions fuir b B with iabdi gn g eanRserd;10 and
multiple UEs 120. A Node B is generally a fixed station that

comuiiddt es wi FHO.thdowedragsigispiays @r soilide UEsayitheapsigaedparampigss

stati an enh At t Each
Node @’ﬂi@o pr ov? e?d%l gl% rrrrqunl:%((: g@@g&ggs‘og% Ig‘p% orﬁﬁgorgg{ NOGI% B

geogr pphkiic ar eaFER® shopRardemodohmssnind ah Romata)prdcb@owghé DEat ed within

t he coverage area. A system controller 130 coupl es de Bs 110 and
provi B8281coor di RE¢ i 19shawa 2 osracs orfi%tﬁf&aﬂegléﬁmafét gtfﬂ f&m

contr h@ 130 pRy %h@w%hg;ﬁéc%ss“ﬁ}‘é@tﬁ'?ec%ﬁﬁbﬁ%Itﬁéut% 3%1‘3 lihgetion of
netwot'k entiti es exa system contr ol conprise a

Radi ojoeaeawor k CBHE.r bl Ishow§ RNG)ntredleMibi fireplSwichichyg e Gatat teans(iSOn, wethaout

[0034] UEs 120 may be dispersed throughout the system and each UE may
be stati on%ﬁ?al&g‘}?[?i]iVP‘iegA‘@E may al so be referred to as a nobile

stati gs1)@ ter "ER@l 13 aghoR&C &S Sordt@IBF T8 imPlIatABias | tl%rdéiﬁlﬁece};ﬁmn without
station, etc. ALYE may be a cellul ar phone, a personal digit

assi stant ¢ieoiing an al/Eel ess communi cati on devi ce, a handhel d deV| ce,
a wreless nodem a |laptop conmputer, and so on. A LIE may actively
comuni cate with a Node B or may only receive pilot and signaling

fromthe Node B. The terns "LIDFTACEDUSESCRAPEIONEd | nt er changeabl y

herein. [0035]FI G 2 shows a bl ock diagramof a Node B 110 and a LIE

120, WBHh are &8EOWTaspects of the disclosure are described below. For convenience, one or
more aspects of the disclosure may be referred to herein simply as “an aspect,”
“aspects,” or “some aspects.” Tt should be apparent that the teachings herein may be
embodied in a wide variety of forms and that any specific structure, function, or both
being disclosed hercin is merely representative. Based on the teachings herein one
skilled in the art should appreciate that an aspect disclosed herein may be implemented
independently of any other aspects and that two or more of these aspects may be
combined in various ways. For example, an apparatus may be implemented or a method
may be practiced using any number of the aspects set forth herein. In addition, such an
apparatus may be implemented or such a method may be practiced using other structure,

functionality, or structure and functionality in addition to or other than one or more of

the aspects set forth herein.



t he Node Bs and one of the UEs in FIG 1. At Node B 110, a transm t
(TX) dat %&95@%@?{3% 210 receives traffic data from a dagers40567654%0t
shown) and signaling froma controller/processor 240, processes

(e.qg., formats, encodes, interleaves, and synbol maps) the traffic
data and signaling, and provi des data sgnbols and signaling synbols.
A nmodul ator 220 processes the data and signaling synbols as specified
by th stem a pr ovi des._out put chi : ransmd t

o 0ceDITY° o "MGE] SbACE pURE ML AR DR o Vi gl Ss 110
frequency upCeAUId SEstNG. cuNyde B gamctilld Qanal ahttsh thatdomiinunicates with
signal, which_is transmtted froman antenna 224. [0036] At UE 120, an
ant enna 25herldésandmay glso psviplicriag (& ayn apsorstasipnne eilpneadNady Bdebosie Bs
a received,gsi a Jfecat LerNLRCW ] [RY2=T8 SRdL L
(e.qg., fil ?‘Zrag?&gréﬂ??tf e’ %f%égqlt\jéncy 3@?8‘#@%?2, élﬁ‘c%*%ﬁ?giodta’i e oy 2
recei ved spghnahlanpebgpaphid gres anéceppoed coaniplnéstioA foetio diEalooated Beatimdihe
260 processes the received sanples_in manner conpl enentary tp the
processi ngBFIHSaIEAL oft SBHCRNEPIoNET c@g I toegiﬁdﬁang%sﬁoAa?‘gé’é‘?‘(}%es
(RX) data psOGRSH akd Qo QA9BE Rse (Rdd:Bs. S¥YReh JarBRS: 130V\Qaﬁ be a single
2008/ 022329PCT/ US2007/ 076237 7 dei nterl eaves, and decodes) the synbol
esti mat es agidops emitges adetloctea afatctwbidr entified. 16or £:008714, Gusteineconppilerkl 30
at UE 120, data and signal ing a oGes b TX dat a .process

200, modul BELGOBPTE Adtora ar S REGG R Myt SPhhufi PRERF Hso
and transnsfct ed via antenna 252. At Node B 110, the uplink signals
fromUE 120 and other UEs are received by antenna 224, conditioned by

a recH034r 230, Udenbdulreaye e bdisperstdnihdenshont trasystemd apd cwel sléd by die
RX data pr sor 234 regever n j i | .
I n general ?t%ﬁﬁ%a?% E)%lé)g%sllg‘néX orﬁ%ggé%e? ?faéﬁ%?n%;g% %%@3%%1%}5{1 %nr%?%#ﬁ?’oa,n
or differentcehy @initdahea prilReab& ngt, faostatienydte. nkA TUTARSH Iss b arllular phone, a
10038] Control l ers, 240 and 280 direct the operations at Node B 110 and
UE 120, rebpsengl digitpl assistant (RI3Ap aovigsless mommayndgation devicaidhandgle dayice, a
codes for e (Y : NN Totate]

descri bed %&sgm#égmgeg%gg&gﬁ ?‘g);u te\%’aﬁags&sdn\}m% ?eégpgﬁir}%% cat {ﬁg%ﬁé’@ﬁtha
systens sudlvda® &adey bhlyirsietve Pildt ihe bigndogeSem (GDVB)e By sthertermsTiUE” and
Division Myl tiple Access (TDVA) systens, Frequency Division Miltiple
Access (Fuﬁersifgﬂlé‘??slﬁteﬁ}%ﬂﬁ‘ﬁ@kﬂe{’ﬁm (OFDVA) systens, etc. The
terns gegyst ent locRr B Mekcha0gesb! Which O of
syst er[rqﬂ‘?;l%/ly util ??g g@%%%E%Oggﬁﬁaﬁ%gpgﬁgas V(\?debatn]g- CDVA i_\/VaCDIVA (,)
cdna2000, étecNode Ba20@0omzoviethe WEs 2000G. 1 S-868loda 116&- 9FragsranddXd glata

A TDVA syst ili dj hnol h bal . Syst
for Wobi | eressmhLhiseaREs Felfyab s fus Mol R SRR et Fame
standar ds @s@rdREWFCcEIvoF B0 hFocedbé aAREESMeddoled] 8@FRRE, bAd symbol

docunents from an organi zati on naned ' 3rd Generation Partnership

Proj ect" (3@pP)the duffedoe and sigasling, bed prayidss dattesymbots and sgnaling symbols.
organi zatiqn_n "3hd. . Cener at | Part ner shi I ; )

For clarity, mtoﬁlreﬁ%&)écz% Qip(ﬁ%ceeéfeg&fgé ggt% cagildbS ¢ aﬁ@# g%vrﬁﬁcgl‘r; %%t(% &Fivlf’(r?ﬁgb% System
transm ssi @ad iplodddd Gl shigs.em tHaweuRr ,(TMTIRNDLL drdeesseot(ed., tdvaverts to
t echni ques descri bed. herein could be inplenented in con‘gl iance with

ot her st and@a#es anplHicssTiltprss prd frequmeupeviers) the ettt SAS G gggnerates a

Engi neers §0¢nikhe siglgzﬁ; which YV Mitt@flod 47 288nnd O] In WCDWA data
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for a UE i s proces as one or nore transport channels at a higher

| ayer [00Bhe trangpdiE 12hensiteinadds2cacaiyesdht downlinlosignadfromNede B 110 and
services, e.g., voice, yideo, packet d 1.Nn etc. .JThe transport
channel s aPENHES eIl RPSTER & EseatirelBONRI LhnyRrehe: iy aprdified .
physi cal  chagpel SusfiRes C RRBAGICY Z86viohbertl, T irar it RBRme k%Rl 08 kA BRI
and are orthogonal” to one "another in code domain. WO _
2008/ 022329R3TddgSroeived apks. A demodulator (Demod) 260 processes the received

samples in a manner complementary to the processing by modulator 220 and provides

symbol estimates. A receive (RX) data processor 270 processes (e.g., symbol demaps,



8 [004113GPP Release 5 and | ater supports Hi gh-Speed Downl i nk Packet
Access ( jch is a set of channels and procedur |l e
hi gh- spee p@%’&‘g}tg@data transm ssion on the downlink Forﬁfs—rfé%%i§7/@@ﬁ%de
B sends data on a Hi gh Speed Downl i nk Shared Channel (HS-DSCH), which
is a downlink transport channel that is,shared by all UEs in both
time and code. The HS-DSCH may carry data for one or nore UES in a

given trangmssion t] | nterval (T A TTI i e
subfrane f%?m%@fﬁ S’aa‘nn(rﬁrlE 116500{;1 it t@%ﬁﬁ%’%@ esﬁlrrﬁ a;{eso ndfplﬁ)g'}ﬁl%%l d\%\ﬁ?dc%ﬁ qaﬁae f%EISJE
may be scheptul ed and served. The sharing of the HS-DSCH i s dynam c

and may change from TTl to TTI. &0042] Table 1 |ists some downlink and
upl i nl03Hysi cal Ornhanmliakyded'F 420 Hdpspandnsiepiing despracaspsk by a TX data

Gescr L1 Okl 200 (AN SBEBy T80 byl e ot
Shar ed Chatragdmiffat vig aflehaa 38ht Aohiotlh 8 HS; DSGlihbrighalk fiemeE 1M8sand other
Downl 1 nk H%ﬁ?%gyreceived by antenna 224, conditioned by a receiver 230, demodulated by a
demodulator 232, and processed by an RX data processor 234 to recover data and
signaling sent by the UEs. In general, the processing for uplink transmission may be
similar to, or different from, the processing for downlink transmission.
[0038] Controllers 240 and 280 direct the operations at Node B 110 and UE 120,
respectively. Memories 242 and 282 store data and program codes for Node B 110 and
UE 120, respectively.
[0039] The techniques described hercin may be used for various wireless
communication systems such as Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, Orthogonal FDMA (OFDMA) systems, etc. The terms “system’ and
“network” are often used interchangeably. A CDMA system may utilize a radio
technology such as Wideband-CDMA (W-CDMA), ¢dma2000, etc. cdma2000 covers
IS-2000, IS-856, and 1S-95 standards. A TDMA system may utilize a radio technology
such as Global System for Mobile Communications (GSM). These various radio
technologies and standards are known in the art. W-CDMA and GSM are described in
documents from an organization named “3rd Generation Partnership Project” (3GPP).
cdma2000 is described in documents from an organization named “3rd Generation
Partnership Project 2 (3GPP2). For clarity, the techniques are described below for
downlink transmission in a W-CDMA system. However, it should be noted that
techniques described herein could be implemented in compliance with other standards
such as Institute of Electrical and Electronics Engineers 8§02.11, 802.16 (WiMAX), and
802.20.
[0040] In W-CDMA, data for a UE is processed as one or more transport channels at a
higher layer. The transport channels may carry data for one or more services, e.g.,
voice, video, packet data, gaming, etc. The transport channels are mapped to physical
channels at a physical layer. The physical channels are channelized with different

channelization codes and are orthogonal to one another in code domain.
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[0042] Table 1 lists some downlink and uplink physical channels used for HSDPA and

provides a short description for each physical channel.

Table 1

Link Channel Channel Name Description

High Speed Physical Carry data sent on the
Downlink Shared Channel | HS-DSCH for different UEs.

Shared Control Carry signaling for the
Channel for HS-DSCH | HS-PDSCH.

Downlink | HS-PDSCH

Downlink | HS-SCCH

Dedicated Physical Control | Carry feedback for downlink

Uplink | HS-DPCCH Channel for HS-DSCH | transmission in HSDPA.

[0043] For HSDPA, a Node B may use up to fifteen 16-chip channelization codes with
spreading factor of 16 (SF=16) for the HS-PDSCH. The Node B may also use any
number of 128-chip channelization codes with spreading factor of 128 (SF=128) for
the HS-SCCH. The number of 16-chip channelization codes for the HS-PDSCH and the
number of 128-chip channelization codes for the HS-SCCH are configurable. The
channelization codes for the HS-PDSCH and HS-SCCH are orthogonal variable
spreading factor (OVSF) codes that may be generated in a structured manner. The
spreading factor (SF) is the length of a channelization code. A symbol is spread with a
channelization code of length SF to generate SF chips for the symbol.

[0044] A UE may be assigned up to fifteen 16-chip channelization codes for the HS-
PDSCH and up to four 128-chip channelization codes for the HS-SCCH. The
channelization codes for the HS-SCCH are assigned to the UE at call setup and signaled
to the UE via upper layer signaling. The channelization codes for the HS-PDSCH are
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is referred to as a retransmission. HSDPA supports asynchronous IR, which means that
a retransmission may be sent a variable amount of time after a prior transmission. In

contrast, with synchronous IR, a retransmission is sent a fixed amount of time after a
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[0049] For HARQ in HSDPA, a Node B generates a cyclic redundancy check (CRC)
for a transport block, appends the CRC to the transport block, and encodes the transport
block and CRC based on a coding scheme or code rate to obtain a coded block. The
CRC is used by a UE to detect errors after decoding. The Node B partitions the coded
block into multiple redundancy versions. Each redundancy version may contain
different encoded information (or code bits) for the transport block. The Node B may
send one redundancy version for each transmission of the transport block. In HSDPA,
the Node B may select the sequence of redundancy versions to send for the transport
block.

[0050] The use of HS-SCCH signaling provides control information for all new
transmissions and retransmissions. However, the control messages sent by the HS-
SCCH signaling constitute overhead because they consume HS-SCCH codes (which are
limited in number) as well as some power. To reduce the overhead by the use of HS-
SCCH, it would be desirable to eliminate HS-SCCH signaling. In an aspect, the HS-
SCCH signaling is eliminated for all new transmissions on the HS-PDSCH, and only
used for retransmissions. The following description will first describe how
transmissions using HS-SCCH is achieved for background purposes, and then describe
how transmissions without HS-SCCH, also referred to as HS-SCCH-less transmissions,
are achieved.

10051} Where control signaling is used for each transmission on the HS-PDSCH, the
Node B sends signaling on the HS-SCCH for each transmission sent on the HS-PDSCH.
Table 2 gives the signaling sent on the HS-SCCH. The first column of Table 2 lists
different fields or types of information included in the signaling, the second column
gives the size of each field, and the third column gives a short description of what is
conveyed by each field. The fourth and fifth columns, which describes the signaling
when the HS-SCCH is sent (i.e., for all retransmissions) in the HS-SCCH-less

transmission approach, are described below.,

Table 2 - HS-SCCH Information



channel i zati on code sets for

assi gned‘,‘;(pddO

HS- PDSCH 7 One channel i zation code
B3 prior to transm ssions on HS- PDSCH ll\@lqyéﬁg-h@razﬂ

scheme 1 cate either QPSK or 16-QAM 1 Fi xed at QPSK. Speci al
Information VA NNA 6 Set to "111110" to indicate HS-SCCH I ess
operation. Transport- 1
HS-SCCH Size . Size .
Field (bits) With HS-SCCH (bits) Without HS-SCCH
. Indlqate one of 120 One channelization code
Channelization possible . .
7 .. 7 assigned to the UE prior to
code set channelization code transmissions on HS-PDSCH
sets for HS-PDSCH ‘
Modulation Indicate either QPSK .
scheme 1 or 16-QAM 1 Fixed at QPSK.
Special Setto “111110” to indicate
Information WA | N/A 6 HS-SCCH-less operation.
Four transport block sizes
Transport- 6 g;zd :)z;ebl;c:rz;l: (Z)fl“t 5 assigned to the UE; blindly
block size Pos P determined by the UE for the
block sizes o
transmission of a new packet.
Indicate which . ]
HARQ process 3 | transport block is 3 Pomter‘ to previous
number \ transmission.
being sent
Not needed because
Indicate redundancy asynchronous IR is used with a
Redundancy . 4 / £ redund
rsion (RV) 3 | version an N/A ﬁxer.:i sequence of redundancy
ve modulation versions, identified based on
the retransmission 1D, below.
Indicate whether
New data current transmission Not needed because all HS-
L 1 | isaretransmission of | N/A | SCCH signaling are for
indicator . . =,
a previously received retransmissions only.
transmission.
Retransmission Identifies whether the current
D N/A | N/A 1 retransmission is the first or
second retransmission.
Reserved N/A | N/A 1 Reserved.
UE identity Sent with signaling on .
(UE ID) 16 HS-SCCH 16 Sent with data on HS-PDSCH
[0052] The signaling on the HS-SCCH includes transport format and resource related

information {TFRI) and HARQ-related information (or HARQ information). The TFRI

includes the channelization code set, modulation scheme, and transport block size. The

HARQ information includes the HARQ process number, redundancy version, and new

data indicator. The signaling 1s processed in two parts.

Part 1 contains 8 bits for the

channelization code set and modulation scheme. Part 2 contains 13 bits for the transport




bl ock si ze 6 Used to select one of 254 possible transport block sizes

2 Four t

b ock sizes assigned to the UE blindl yer/dek680s08d

y the U or t e transm ssion of a new packet. HARQ process nunber
Ind| cate which transport block s being sent 3 Pointer to previous
transm ssi on. Redundancy version (RVY) 3,4 ndi cat e redundancy version
and nodul ation N A

[0053]

[0054]

[0055]

[0056]

block size and HARQ information. A CRC is calculated over both parts 1 and 2. Part 1
is encoded with a rate 1/2 convolutional code, scrambled with the UE 1D, and sent in the
first slot of a subframe. Part 2 and the CRC are encoded with a rate 1/2 convolutional
code and sent in the last two slots of the subframe. This allows the UE to recover the
time critical information of part 1 from the HS-SCCH prior to the data transmission on
the HS-PDSCH.

FIG. 4 shows data transmission on the HS-DSCH with signaling. A UE
periodically estimates its received signal quality based on a pilot and sends a channel
quality indicator (CQI) on the HS-DPCCH. A Node B has data to send to the UE and
schedules the UE for downlink transmission. The Node B sends signaling for the UE on
the HS-SCCH and sends a first transmission of a transport block for the UE on the HS-
PDSCH. The data transmission on the HS-PDSCH is delayed by two slots from the
corresponding signaling transmission on the HS-SCCH.

The UE processes the HS-SCCH and recovers the signaling sent to the UE. The
UE then processes the HS-PDSCH based on the received signaling and recovers the
transport block sent to the UE. The UE sends an acknowledgement (ACK) on the HS-
DPCCH if the transport block is decoded correctly and sends a negative
acknowledgement (NAK) otherwise. The UE also estimates the received signal quality
and sends CQI along with the ACK or NAK on the HS-DPCCH. The feedback
transmission on the HS-DPCCH is delayed by approximately 7.5 slots from the end of
the corresponding data transmission on the HS-PDSCH.

The Node B may send a retransmission of the transport block if a NAK is
received from the UE and may send a new transmission for another transport block if an
ACK is received. The Node B sends signaling on the HS-SCCH and the retransmission
or new transmission on the HS-PDSCH. The signaling indicates whether the HS-
PDSCH carries a retransmission or a new transmission as well as other information. In
general, the Node B may send a new transmission for a transport block and one or more
retransmissions if necessary. The Node B may send multiple transport blocks in an
interlaced manner, as shown in FIG. 4.

FIG. 5 shows data transmission to multiple UEs in HSDPA. A Node B
schedules UEs for data transmission on the HS-PDSCH in each TTI. The Node B sends
signaling for the scheduled UEs on the HS-SCCH and sends transmissions for the
scheduled UEs on the HS-PDSCH. Each UE that might receive data on the HS-PDSCH



Not needed because asynchronous IR is used with a fixed sequence of

redundanw

bel ow. Née
a retransm ssion of a previously received transm ssion. N A Not
needed because all HS-SCCH signaling arg, for retransm ssions only.
Retransm ssion ID NA NA 1 Identifies ether the current
retransm ssion is

NA1

[0057]

[0058]

[0059]

[0060]
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scheduled UE processes the HS-PDSCH to recover the transport block sent to the UE.
Each scheduled UE sends ACK/NAK and CQIl feedback on the HS-DPCCH. UEs that
are not scheduled in a given TTI may also send ACK/NAK for a prior transmission and
CQI for the current TTI on the HS-DPCCH.

In FIG. 5, transmissions on the HS-PDSCH and signaling on the HS-SCCH for
real-time services such as Voice-over-Internet Protocol (VolP), gaming, etc., are shown
with solid shading. Transmissions on the HS-PDSCH and signaling on the HS-SCCH
for other services such as best effort, etc., are shown with diagonal hashing. Each
transmission on the HS-PDSCH is associated with corresponding signaling on the HS-
SCCH.

HSDPA is designed and optimized for applications analogous to downloading
large amounts of data. Many simulation results used in the design of HSDPA were
generated based on a full-buffer traffic model. This premise leads to an HSDPA design
that optimizes cell throughput rather than performance for delay sensitive applications,
which may produce relatively small packets. Some of the consequences of the current

HSDPA design are:

1. The HS-SCCH carrics many bits for signaling, as shown m Table 2,

2. The HS-SCCH is encoded and transmitted in a sub-optimal manner,

3. The HS-PDSCH carries transport blocks that are relatively large for some real-
time services, and

4. The HS-DPCCH is continuously transmitted by each UE.

The large amount of signaling on the HS-SCCH is used to support (a) flexible
choice of assigned channelization codes for the HS-PDSCH, which can change on a
transmission-by-transmission basis, (b) flexible choice of transport block size from 254
possible transport block sizes, (¢) flexible choice of transmission and retransmission
time for asynchronous IR, (d) flexible choice of redundancy version, and (e) flexible
choice of modulation. All of these flexible features result in a large amount of overhead
on the HS-SCCH.

Furthermore, the signaling on the HS-SCCH is split into two parts as described
above to simplify UE implementation. The HS-PDSCH transmission is delayed relative
to the HS-SCCH transmission, as shown in FIGS. 4 and 5, to also simplify UE
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signaling to convey the assigned channelization code set while providing sufficient code
space granularity for data. This choice of spreading factor results in small transport
block sizes (which are seldom used for full-buffer traffic) having small effective code
rates. For example, all transport block sizes from 137 to 449 bits with QPSK have a
code rate of 1/2 or less on the first transmission. For VolIP, a full-rate frame for 12.2
kilobits/second (kbps) adaptive multi-rate (AMR) speech contains 317 bits. A typical
transport block size for this full-rate frame has a code rate of approximately 1/3 on the
first transmission. The excess capacity of this typical transport block size results in a
low code rate for the first transmission, which may result in more radio resources being
used for the full-rate frame than necessary.

[0063] Each UE that might receive data transmission on the HS-PDSCH continuously
send feedback information (e.g., CQI) on the HS-DPCCH. The feedback information
improves performance of data transmission on the downlink at the expense of uplink
overhead and higher UE battery consumption. The flexible scheduling of UEs for data
transmission on the HS-PDSCH requires the UEs to continuously monitor the HS-
SCCH and continuously transmit on the HS-DPCCH.

[0064] For the reasons noted above, the HSDPA design with HS-SCCH signaling
provides good performance for applications resembling full-buffer traffic model but is
inefficient for applications with low-throughput and/or delay-sensitive data.
Furthermore, this HSDPA design does not consider issues related to continuous packet

connectivity, such as uplink overhead and UE battery life.



UE t hen processes the HS-PDSCH based on the received signaling and

recovers ort block sent to the LIE. The UE se
acknow e &%%)%{O?%Z%( on the HSDPCCH if the transport b ocfl[i@ilbg”976237

decoded correctly and sends a negative acknow edgenent ( NAK)

ot herwi se. The UE al so estimates the regeived signal quality and
sends CQ along with the ACK or NAK on e HS-DPCCH. The feedback
transm.ssion on,the HS- a b pr.o

from m’?gﬁend of Int he a%’o??ﬁsqﬁgdnem nsan %{8% r%h"?’?n"sns%%ﬂr%“ﬁh% Chagl%L%tS%ﬁthe

100551The NedpS8HMRY MSMPDHSTH)Eb AUE Masal @natdéast bee paramsieptiat B Bsiknéd to
a NAK is received fromthe LIE and nmay send.a new transm ssion for
anot her t r H18sHBritrios|tche frrnumissien. i $he Boge JbdoesTrrs |RBUe1am2 1Ry a8 2 shared

si gnal i ng

on’the 1o PP RL, AL R IR P aRD nRs Pl D BAR U FL e
a r et r ansnilegstddatd channalefive, tiarisodes3 boly saadsidS1SCA(EH eighaling of @tramdrniegions
In general, the Node B nay send. newtr ssion fo nsport

bl ook "and. BRANColst QuRBsl TG Bk 2y %Hé@gaw hedthel HaddE PESRRpS the
send mul ti gheatitansnee WJ,:H ﬁsﬂﬁsthé BhA8d bk RhhAREHadtBAGhe a?s;?’%&ﬁ%rﬁéiers.
FIG 4. [O0056]FIG 5 s data transmssion to nmultiple UES in

HSDPA. A NadshaBeds dated:thamml Uy ¢mprwat@amdmawd§@r@m layrers freg. Hﬁaﬁ@S@I—and
in each TTl. Th end naI i nq .for the,scheduled UEs on

e oo anBret S E PR R D £ B rRE Wak. G 4 Badten Asir o dpld] For
HS- PDSCH.  E&HP A lakhbRatdat cghlahnen 661 baPHIRE SreISDRTHIEPESGHDSY® A shared
2008/ 022329PCT/ 1152007/ 076237 13 processes the HS-SCCH to determ ne

whet her si gﬁalf:hﬁgleha@yb@@nrlsfe(ﬁhel’thatlrlfél& for pther Eéjmegmmgw%d UE

proce t he to er JTols

Each i‘@ﬁ@dul ed Hfl? §qr_1&ds cﬁ?grﬁ%‘?{ E@e %}g %ﬁ’% §F?’é§575ﬁf}éd%ay%e
UEs that aagighet t6eivedRBl @%r cRardplg) merassTgﬂedrmyaméta@ n&SNid cIAGKAINAKNG o argy
prior transm ssion and Cg for the current TTlI on the HS- DPCCH.

[0057] I n Frembmatien aiibeifella"Ag on t he HS- PDSCH and signaling on the
HS- SCCH for real -tinme services such as Voi ce-over-Internet Protocol
(Vol P), gani ng, Caeunelizatian eoidowaramictdis,sol i d shadi ng. Transmi ssi ons on

t he HS- PDSCH%\ g:ﬁl naldl n rtl t he aHSteSC%'_' for other services such as
best effort t e’ IH thﬁr a‘ied naf1 hashi ng. Each transm ssi on

on the HS- PDSCHHAR @95 esttaab@fdsioh phragidrespondi ng signaling on the
HSSCCH. 50058] HSDPA i s desi gned and optim zed for applications

anal o84l t o dowF shsnsHzatinged a@ﬁ@meéerﬁ)maddﬂ@ca%hﬁyn@nhw oftghgppelization
results “S% 4dsTt PJ&? e e 1%& M%‘R%d&\{eé %[@&?@aﬁgggg%&%oﬁhe UE. The

hill-buffer |crme remse stoa design t hat
optim zes @ﬁ@neﬂfﬁlmhpaﬂonrc@ﬁaem@ bannpef merIMQﬁchneimtlay cmnamﬂab&

28ﬁ'sieéﬁtein2§%r@p¢4igi>§?;ﬁ@ﬂ GRS e T RS

many bits fa6, 349 aldnAdlizaR8n %B@é"’@y'dhnsp}-@am@ i%ctog 0f BherH, A by occupy

encoded and t% ansmtted In a sub-optimal manne
less code space than one 16-chip channelization code 'The UE may process the shared

data channel for only the assigned channelization codes and may ignore other
channelization codes.

[0868] The coding and modulation parameters may indicate how data is encoded and
modulated. For example, the coding and modulation parameters may indicate one or
more modulation schemes (e.g., QPSK and/or 16 QAM), one or more transport block
sizes, one or more code rates, etc., usable for transmissions to the UE. The UE may
process the shared data channel based on the assigned coding and modulation
parameters. In an aspect, only QPSK is used, as shown in Table 2.

[0069] The bits previously used for the HARQ parameters in the HS-SCCH mode of

operation are repurposed to indicate parameters applicable for retransmissions to the UE



3. The HS-PDSCH carries transport blocks that are relatively |large
for sone oIl services, and 4. The HS-DPCCH i s cong/

transm tt“l;e(g 0yﬁeac LI E. [0059] The | arge anount of si gglga(Fllt}ﬁgg%gﬂ%t%sg
HS- SCCH i s used to support (a) flexible choice of assigned

channel i zati on codes for the HS-PDSCH, ich can change on a

transm ssi on-by-transm ssion basis, (b) Tlexible choice of transport
bl ock size from 25 ssible transport bl ock sizes, l.exihle . .
choi ce-of - Tihranit; SRR piefat HREAPSIoB RIS AET i Shanh il ign s
(d) fl exi bhsogihetceHOSOTHILEaRGYiteyRr SITBB, nafber( @F fheexétinemizhiohc gorofa
nodul ation. Al of these flexible features result in a |arge anmpunt

of over heatFt@RsrisEoMGanpoH, bipgoBbrnsmisappdPe s glppesat yhHici Rgansmissipn to
HS- SCCH i s: P Lo : . AS: ' :S| MSVERE
ool oot a8 AU SRR SioRT LA i Sl Rsio 18 BBl bolrof
HS- SCCH t r ang tiagshigsionas sirawmissionHif838e cdrramd-efansimissidnsio agetmgisidissiddrof
WO 2008/ 022329PCT/ US2007/ 076237 .14 i%pl enent ati on. Both of theSﬁ% )
char act er | $tATEEOUY ETRRHISHOR haitha hicRalhe oW IRB! SHENHRRION BanSBOT (hlock is
| S- SCCH togégg?igeéen THRY %ﬁndalqgg%ﬂsmﬁ P tiDRApSADISA! T dabRISPAsission
bl ocks of different sizes to better match the data payl oads of the
UEs. HSDPAmsydposens iR 5 4pecifinspdartthigl is daosinze grivein thg NednB1817@ YEL sFor

to 27,952 bits.. The.tran rt bl ock sizes are, dependent on t.he
nodul at i Onelgaélp{gﬁ,ea (f'éf_Sg }’t’:dsuggﬁyoyerilgn d&m %&ﬁm{ AR an‘ttr}ﬁ% erretr?ﬁlsmlsswn for the
channel i zajrh@PoR MGK, HI8bnH BTN W RO haQbelsbsy ih‘%‘d@%etrgﬁrﬁi%&]gta

sets of transport block sizes are available for different nunbers o
channel i zathiglredoniency Fasiorruydlescntios thirdrespoymisgpaeic.si zes rangi ng

sl oA or i At 4 BECIPionl Bt ATACRAAR SRbERT Ry e

utilize toaQRSSIAK haediRkk zattimenneodadipac sxhelpr @adiend bakt ACKotnd BNAK
used for the HS-PDSCH because it reduces the anount of signaling . to

|
convey t hefesdbacnarly AMalhiegabads ctn ol E willtbewst toonby dfkgiepgback in the HS-
sufficient |ty : [ JC : '
Tactor resSrearigP Bode BEBRUAALL Yor oy Raidhussldhs dyet e fling BT CAEL T he
for full-DbHSESCCHr aidf whore hiay Uligersoahtbrsef deotlingeermodide 3l esmy fadrbe able to

le, all tr, t bl ock si f 137 to 449 bit i th OPS
have @ coddeiPrEs et %&f@eg@gé ;es?wf ?%@qdré?mf(%gms‘geﬁ&m&ﬁsg t_vﬁle
a full-rat gd iamRed B crl 19 dhd L2b Q})tsc!yt&&@w%mppéﬁ ARBIHEY EETWhbl thate

(AMR) speech contains 317 °bits pi cal transport bl ock size ‘
this full - isateeciFingrike trasspartddatek beangpsat taapmrtiostiabedapsd thg tomspdreblock is

first transm ssion. The.excess capaci f this typical transport

bl ock si 26 PPEBRPELOTH "aohArty BUma GleeFafingb et S g e B, UB 1D
which may kgglvhich AhdBESpbADISCK #89 U6 &ASvREBATBIBDhIHBE ottlte UR br (AL
frame than necessary. [0(5)63] Each UE that m ght receive data

transm ssi angpartt HeckssepOSCHyCBR! iThefieteya $8haay detsaek Whende mand didKs
(e.g., CQ }'orons ifgﬁs U%-IQP&%_' . B.-Plf-hs%n&ﬁl%?q%@)? lﬁdl@t@&:ﬁ%l{,o xﬁﬂaﬁrﬁpo'ﬁgva%ﬁ errgneous

per formance o ransm ssron on downl TThkK a e expense o

upl i nk ovesfaathangd NAREbr Hchbatrtlated deodiugRitioanduc ietridspuitllecks being
scheduling of UEs for data transm ssion on the HS-PDSCH requires the
UEs to conf¥HidadeyURsmayde aadediSSCCH and continuously transnit on

the H%O%CCH The assigned parameters may also include other types of parameters, which may
be dependent on the system design. For example, in an OFDM-based system, the
assigned parameters may indicate one or more specific subcarriers that can be used for
transmissions to the UE. In a system that supports multiple-input multiple-output
(MIMO) transmission, the assigned parameters may indicate the number of data streams
that can be sent to the UE, one or more pre-coding matrices that can be used for

transmissions to the UE, etc.



[ 0064] For the reasons noted above, the HSDPA design w th HS- SCCH
signalin I good performance for applications r j

ful | -buf 19%(?5®\ré)a0 ?% nodel but is inefficient for appli glzsi I 0#3095\,107{6%37
Lowt hr oughput and/or del ay-sensitive data. Furthernore, this HSDPA
desi gn does not consider issues relat ed”to conti nuous packet
connectivity, such as uplink overhead and UE battery life. WO

2008/ 29PCT/ UsS2007/ 237 15 10065] | n_an aspect No B _sends

CransiOZA: ons  onTa st daF AlriL i darh B GerBon ihd afishl gy B8 €8, e
HS- PDSCH) HS-BSUE baberk-pDsat].| eagtairo parapaiagt gl ddialz psragstirgnedy the
the UE prior to the transm ssions. The Node B does not send signaling
on a shar edpriisabledior dhe figasPofte chpnnek patips-ofche)shpd ¢gfg, chaswel while other

transm ssi t on 4t I L] ]
Node B onl PNIZREE (e chdf o e EIhER RERGHRIRS mby blapn e for
dat a channée)phyvibilchamey pgtieatol yhershded eamvhniveshd. The UE processes

the transm ssions received fromthe shared data channel based agn the
assi gH¥@Ipar anellbsasPACts ARG YMANSERNSRITHAR TOTRRASS %w@r& ngjéneérﬁalﬁﬁé%nealﬁo a

di fferent ( ; FHSRAN ‘,a&da i ;
a transport Iean(?&1 tgdgl glglsaitgil a pacl?rlea. Assgﬁagﬁgl%@,@%?%&&%g%%ﬁ%ﬁ%g&s
shar ed dat & uieafenéhnsmpigsicombor semile, HEDBBGHi@N hrs: PBGCOEL assvcsial edh a
data channel conprise other .channel.s for other radio .

echnol ogi BECTTOBBEN AP EHTAF, ARG REHBL FOUP Barshiltaredunioghempe
of paramet gfeciRYcoAe ras ot 4RePoltdIddizd etcFN NBIQRRhS; sch @ tASSESRE based
paraneters ‘may include any one or any conbination of the follow ng:

1. Channel pzan¢ ohthedtasmpissiandomnai(s) 2ssigbodinthedAld Holie U is@psigned multiple

d 3, L ssi _
Channel | zalPoR gt KSRl e RESEBIRHE Ry A% of et gimclot Brmats for

channel i zatihnr&ecesioanghas tidgEspeci fi c channel i zati on codes usabl e
for transm ssions to the UE. The assi gned channelization codes nay be
any of%7#e 16- chi gererinhBMRRglr sy bsdasanyiling aprtiachiger fafa tpmsmmsgensuch

and/ or oth an . zatl o (0] ) t
assi gned ag%hg%heﬁlﬁéfét ?%dﬁ gooageg%at °§B¥a§§@?%§ g’c!}g}rxkjgf [E%n%?e%fc. A
whi ch nmay aaadmpysibe $eneodeayspaassotiatd witle oh6-of mdre cpadifie lpazaidtan (e.g., a
code. The UE may process the shared data channel for only the |

assi gned chigshetizs 20 oh 168 o 4CheEP) | Yo MeYoPhet COmARIAL i methepigm for

codes. 100684 Ehe oGRd] nd nodul ation paranmeters may indicate how
data is encodeg 53% nng%%f?at ed. For exanple, the coding and nodul ation

par angidesls may Indhaatie generabr assigned rmpduheiens omay divenss! . gy, sPPSK data
and/ or 16 , A t t bl ock si d

onol o 16O, 8 R B S AU SO R Bt R 0B o
the shar ed e ahaaBelo NBEPENOM R aRSSbY IRHS AN fR I w R mAsioas A

paranmeters. In an aspect, only SK'is used, as shown in Table 2.
[ 0069] The bevsubfrave duslay outerbnfigsion medHARG QHSARBCHrsay be defmcpisvitomie

mode of or more of the following characteristics:

1. Signaling is not sent on the HS-SCCH for a new transmission and only sent on
retransmissions,

One or more specific channelization codes are usable for transmissions to the UE,
One or more specific modulation schemes are usable for transmissions,

One or more specific transport block sizes are usable for transmissions,

ook WD

HARQ is set to asynchronous IR with a predetermined number of
retransmissions, a reference to the previous transmission/retransmission with
which the current retransmission is associated, and a predetermined sequence of
redundancy versions based on the version of the retransmission (e.g., first

retransmission, second retransmission, etc.), and



operation are repurposed to indicate paraneters applicable for
retransm.ssi the UE WO 2008/ 022329PCT/ US2007/ 07643, S
wth mm&%@g@%%g% transm ssion/retransm ssion the currerﬂjg—ﬁ0%17%93761
transm ssion is associated (HS-SCCH | ess Pointer). The nunber of the
retransm ssion for a retransm ssion traﬂ;sport bl ock (Retransm ssion
ID) is also sent in the retransm ssion to indicate the previous
transm ssion [(if e cuLr retransm ssion i retransm sgi a
new transm ssq(‘ oﬁ‘)ﬁlg'ﬁp?céﬁ(f §E§n’fg $85% rg?ﬁlsfﬁqucgﬁplﬁglﬁ?enrdeqnﬁg]%g%r@%@n- is
a retransm ssiopn of a_ previous retransm ssion) wth which the current
ret r af®¥lssi on ?‘Qﬁs%rt{‘e HESURELPS 5?%’0?? af‘é"o‘_{] ‘ﬁ‘l}‘ﬂf/)ee Pé%ﬁﬁnﬂﬁﬁ%f%r‘g‘fyo
for the transNAfdbld! Afkanf QpeBAGRe IRENRNSAIORSEQRs BY R&sPERbIOL Sizes are
specific order that is known a priori by the Node B and UE. For )
exanpl e, acdifigurableparanatecy avé ptico panmgtase aseirtedi Foa ekimple, the modulation

retransm ssion for the t t.bl oc second r.edundancy_version
my be- senteheeanist ] Bahin shher & RRFRII UG HanES Toer TR te
nmay be Sen&e({u@nc% dff}éétﬁldﬁﬁry’%%iﬂﬂssﬁh@ﬁe fiRbEbatHOF Ad RtBARNASHEL Versioh, @c.
UE supports the sendi ng of ACK/ NAK feedback, such that the ACK/ NAK

f eedback s&he ifirgd pasaniates ae snawe wheiord dysthadNasist B andi/Bn dhkgentigurable
f eedback, qnl CK_feedback,. . h j |

f oedback | RupisrSaREBe AaEEmlE: by bR Py and By BEctpied Sl sa
when [a7gi gnal i Dgeics BBt ramiNRNHSNBEChaNbe Wbiifiel fone UE. eRgoaatmpls a
a decoding error, the UE may not be able to determ ne whether the
decodi ng efpemipBeyfarwat manhe defjncd wilhhefollewiBEock sent to the UE and
decoded in error by the UE (b) a transport block sent for another

UE, where t hel.UB dpscifiechinneheptioneotle amdpoHE-HPYER: bei ng sent to

anot her UE begayse t.he tr art, bl ock i {.ng sent over a shared
channel (the de ot h Cﬁ%cf(f%g%{%ﬁﬁg%%lﬁ Sér @%@g}se the UE ID with which

t he transport3 blaogkcifiesraagiechivassitdie UE | D of the other TIE); or (c)
no transport blocks sent to any UE. Therefore, a TIE may not know

} Y . y i
when to send NARARQrypa sformatiopotet (¢ agiedrongys dRn#ilhigpdipiey infermation to
f eedback, extra an i ] f NAKS, . £.95i d
unrel at ed decod?ﬁ%@r‘sro?rgﬁ%fggglg#%;%%%%ggﬁﬁ%l ocks bei r%g%lgﬁy&?o %nt hera
UEs may be avoi @adetefOhéd hdhenassl rghedapar werdbes; andray al so i ncl ude
ot her types of paramnet e%s, ich may be dependent on the system
desi gn. For ekarpVE-SPPHNGSREEDM based system the assigned parameters

may i ndicate one or nore specific subcarriers that can be_ used for
t r ansh038l ons t Hlultiple rrnsmyssigndopatsithatiTegppparametsn may be defiprd for the

mul tiple-o u 1.SS]: b

i cato ¢ henisisetEle. SPTMASUOR frpldf A7 bAERRRP IR Alifrdranspon
or nore prélehdideg amdtthé sase thatelizaiohaodsatofidatidr suhemiessticona genetahen
TIE, etc. WD 2008/ Q22329PCT/ US2007/ 76%37 17H£’007 éThe shared dat a ¢
channel may2BsRSFPR %ﬁ?ﬁmaswtﬁﬁw GAY TUHRRHeY Raragelgrs andigny type o
HS- DSCH anﬁgallg -PPSCH. Certain paraneters (e.g., coding paraneters)

may be appficable for the transport channel portion of the shared
dat a ¢o@dhel whilhe parbmetepatiatetrer ®nfeyeg. viansigoblitg on #aedHS-SCCH during

channel i zation code parangeters be .appl.,i cabl e for the physica
channel pof ‘ftfadlﬁmbgfmflg gy Eg‘fs:l&e ﬁéﬁgrc??é‘ﬁﬁg cd/ af%@'f%]] Hrf‘f’réﬁ tr&@%@%“ﬁ@n‘o hbone
or nore trasiph St Ot QhABicteriBYnRGed ofl sﬁ@ﬁliﬁ?@naﬁ@fm@@tﬂ%@ tié Bandled
Each transm ssion format may be associated with one or nore specific

par anet er s as shese it ¢he tasapeliingstfohebleEdr laxthispiesigna manyrafrthe Parsmeters are
; h ( : o X
o RS AR SR RS SSCET Rt

channel i zat

rate or traePeEdsniibdsls. SFafherptie thid Melle, B saylesendnédiian6is shonfour
based on one of the transm ssion format(s) assi%ed to the UE. If the

UE is assi difasposiublorlppiges rrarmsable dpiofamsarsmans to ke WE: nEhakys tanspeyt blaek

sizes may be selected based on data requirements for a call. As an example, for a VoIP
call, a transport block size of 353 bits may be used for a 12.2 Kbps AMR-NB speech
frame or a 12.6 Kbps AMR-WB speech frame. A transport block size of 161 bits may




as, e.g., block size, code rate, nodul ati on schene, HARQ paraneter,

etc. A t5ag§&% ?b%? format may be associated with one OﬁCﬂBE%GW'MZW
specific paraneters (e.g., a block size and a nodul ati on schene) and

may be a conveni ent nechani smfor conveyi ng paraneters.
[ 0075] Further, in general, assigned par ters may be used for any
shared data channel in any wireless co ni cati on system Assigned

paranet ers, may be us fe HS [ r.der t.0 avpoi Wy l.anal in
on the. Hs. Boaked Br tR AR r TR R kR e TRy SEPE e, SR Bk e
transni ssi plocReides di@ortdiffertie RIEHrOBBirdepslieblodie dizvd hlly OI8e bOusdIPr e of

the follow ng characteristics: |. Signaling is not sent on the
HS- SCt988lor a nEwer pspectnt 5§ BAY Arasseneyd asemr meptinle chamelizasion sades among

One or norg. s | §ii G ' ' S r
ransr soi SSogel & GLAREM AR BRARS PR s o Alul R bencct ¢ LE may be
are usabl eafsiimet rahamiedishtnscodd. withgreadimpaetos pagedf then 16.aTap @ mbal diedn

sizes are ysable for trapsm ssiqns, 5. RQ iI.s set to asynchronous IR
with a pr ea%ms@refﬁl AECH YO ERNISHRA M%s?ng@%héa,twa G dF BB doresT (Hheh the
previ ous t (ansl SRRt AabE %Q@ﬂ&gh@ Qe RadhinGhnd| NerHeUbfRP spreading factor
retransm ssion IS assocl ated, and a predeterm ned sequence of

redundancyradecss grsulbdgeth corlet frpcy essgonemsfanthmway emnpevs mhesiabimat{an gode

fi t t [ , d tr, ' ' tc.. d .
20081 02232 PR 082 60 PRI 15 it RoulEaap aiyiFrEsiisne®its for SalF o Evmien
transport Bl.9k a38BekdocHahSe IR GIDSRIdE wiltDshr RcRf of IR aRBmayBiedocupy

may be fixed while other parameters may be configurable. |In an
aspect, t hbalfkétheedode apicen Actrdesnisnieh sqnangibohis B 58R chipmedizefian code may

configurable paranmeters, .and ot her. paraneters_ar i xed, .For ex I
Che nodul abrE SERaHE Ty B Freciehe ek gndi e by o forf VRN Sr
retransm ssi @NghafBdliAo td@d BARQWan Ed1BpHOaY FHCHe Yighef doMIRRCYy sending
versions may be fixed based on the retransm ssion version, etc. The

fixed parafttapmisaions Ridwisrerpploeks repyiringdowpdedprap Iomet amsher aspect, 2
R S e R T
formats mayrddetettfned @dnher) oadidrertoliargxHraniog codestin diffres singninfepvaiat
][n;?! ? ﬁg}%ﬁg g%gqu\r”,hte r21sstigr$edf gelrellrgg\{lelggf;or 1aU1é rrslaPyegfI: fgliv%n Cbr}acglnrn]eecl)rl égltel ’ggnsﬁl?s%?on
formats and/or in some other manner. The assigned parameters may be determined for
the UE during call setup at the start of a call and may be based on requirements of the
call. For example, the assigned transport block sizes may be selected based on data
requirements, the assigned time intervals may be selected based on call type (e.g., VoIP
or gaming), etc. The assigned parameters may also be modified during the call due to
various reasons such as changes in data requirements, system loading, etc. Changes to
the assigned parameters may be handled via reconfiguration mechanisms supported by
the system. The assigned parameters may thus be static or semi-static and may be
configurable for each UE. The assigned parameters may be sent to each UE via upper
layer signaling or by some other means prior to transmissions on the shared data
channel using the assigned parameters. For example, the assigned parameters may be
sent at call setup using Layer 3 Radio Bearer Setup messages in W-CDMA or during
reconfiguration using Radio Bearer Reconfiguration messages.
[0082) FIG. 6 shows data transmission on the HS-DSCH with assigned parameters. A
UE periodically estimates its received signal quality and sends CQI on the HS-DPCCH.

A Node B has data to send to the UE and schedules the UE for downlink transmission.



2. A specific nodulation schene (e.g., QPSK); 3. A specific transport
bl ock si g 2fhs0iARQ type information set to asynchronouscy/BszoMé78237
pointer infornmation to

previ oustransm ssi ons/retransm ssions, tworetransmn ssi onsanda

pr edet er mi ned sequence of redundancy veﬂelons and 5. A UE-specific
CRC. 100781Multiple transm ssion formats with different paraneters
may be def f rgt S S Vi
be” def i ned Por P drpserat TenRarBpR phdd Sl ARSI R IR o f2hn
channel i zaidsipned aarsmivIich faatna nAethem firet (Bew) fragenssial, theaNode B sends no
transm ssion format na be ass te wi_ th any, nunb r 0 ters

f
and any t yegn%mgp}atrta nyihgtepapissiop gt the @néteﬂa’@‘ge eaoa/ﬂlg
si gnal i ng ;3@ H‘Srosfﬁg‘bﬂur 'THQ Iﬁ]@t ré‘&%é@sstﬁb% pm§ﬁ md&db&]wfthé(%gﬁ
configured aSS|gned prior to transmssion. In one design, e
par anet er spaameeyethdviceowigthaltrangpoonblbbie séiS+SOEHFa I hbé Brsmds ed 4K on

h int f Tabl ..In this d , f. th .
par anet or s TS TR s BansPridteds i dreied erbamd s R IRAc g Aerige
on the HS- $LCHIE sipptsiipgethd MeeRRW SERANSTLES! NP sefdd! COEralodd Witk e

design, a single channelization code and four "transport bl ock sizes
are usabl eACHK/othangson §lsc1 GHBDPEChe The. Note B may sandns powt trisissyssion for

Si zes may be el ect ed e ta re 8 I

xanp 0. BB ERERELMRACT FAC IS LT (R TBY B R uBgogio Gl AfacK
used for abdoduse Kkié nbMRcHBe $K83@§tﬁgﬁﬁmk0§uc@es§,ﬂxll§ (KRshAMR MBieSldﬁBﬁdSl
frame. A transport block size of 161 bits ma

2008/ 0223 29PCTATS2 tamportd2ak atalle the gandert ‘:dw:lwws g coFrepilRraggived). In
silence desgcr r

i oront Aipars s Ropd FLuRTSend s Rk AR ho QRS WHAETA TG 3y U
In an aspeaﬁmmaalﬁemnbﬁedap&ucgheﬂ tmme @or rmhmpxal ¢hec Noda @ ivzilit sio(hadule a
codes anong the channel |zat| n codes klabl for. the HEQPD%

anot her asPa@RSTUSSIOR 1 §|n@héfdl Kza?b% o Nedgi PFndS hew
spreadi ng [aGaLsibaAr Qf?tﬁoﬁtha"?lf" éﬁnah-ﬁ Cort-kife pi@yS(t)@ﬁnblgewﬁlpge%ﬁdreﬁ‘ansmlsszons
recei ved transm ssion wth & channgl)zation code that is | onger than
t he shortesmhahﬁmhegDﬂﬂhﬂﬁhSﬁﬁHﬁaﬁmmmmhdieﬁhbbdldata channel . The

Iarger readln a uces ranul arity. | ode_ space assi nnent
ond IR or ove Fiiad aarys Setdrme i o mulipleoHES R BR T B e

W th srral | Ndat & pak %ﬁsxﬁis&%ﬁs (@U%s wittPhss ?ﬂ'eﬁ) PaFanSAers RehichBYe RRown with
assigned a channelization code with sprea factor of 32 and may

then occupyolithsfadiiz) tahe/eti@déragpmweloan VEnsvithoui ensigoedn pasineers Gvkiclspre

i gher ¢ na T CeiBaEErE TRnERPE e ARSI it Hode LRy M dMEfng on he

channel i zaHSOSCCHAsnly HARR CEH veoBRENSRhed boraniches bi glrattranetssiciao IYEs
sendi ng retransm ssions for transport blocks requiring | ower _code

rates. In yeéh aéﬁ‘ﬁfl%pafa@ﬁ@é% which jre; sows svigh dgenal ibaetinigr Yhaglode B does
channel i Zaglétlo%‘ner e%[ ﬁ’g 14§ By s WAk a QY redtpa dét%l‘]s 2rﬁgb{fﬂ%§ & B 99ndicate,

manner) or channél "zat| on codes i n

i nterval s. rddd®83sbuldee rasys ibgnaded dyanst sshdirdgosignallde toayhebBEyi withn asyigned
one or nore transm ssion formats and/or in sone other manner. The

assi gned pAPARELSYs may be deternmined for the TIE during call setup
at theegiart of @eey 'sh@ﬁbdarmbfclp%la? QJfoe{‘ de§ 'erﬁén&eﬁa 2) fodeb@r cabl and
For exanpl e, the assigned transpor Sl z | ected based
on data requidubmeri?®, at ﬁ\lwleé%éi@neﬂlﬁ |21emelemvaFK? r&sholws setsgingdnits to

based on call p P The assi gned

par amet er sgﬁwﬂ%@@% %WBH |ﬂe‘?1ﬁ5ﬁ?$%ﬁg‘i)’f}eon€;[ﬁ due to various
reasopgsgsuch as wingnoes dath gRkesbeaud,r £ TRT Senc¥dt 810 |geAdhRY.a ERC: for a
Changes to t he assi gned paraneters may be handl ed via reconfiguration

mechani sns tiongpestrbleck. by scrrntdgrst Knmay herambls Gadunpporiableclertke , tor pth
the transport block and CRC based on a UE identifier (UE ID) for the recipient UE.
This UE ID may be a MAC ID or some other type of ID that can uniquely identify the

recipient UE, A UE-specific CRC may be generated in various manners that make this



A Node B has data to send to the LIE and schedul es the UE for

downl i nk & aRsiised on. WO 2008/ 022329PCT/ US2007/ 0762371,@1%@5@7,6\;(39_-9 B
processes a transport block based on the assigned paranmeters, e.g

an assigned transmssion format. As this is a first (new)

transm ssion, the Node B sends no signa;ing on the HS-SCCH and only
sends the transm ssion of the transport™block on the HS-PDSCH to the

and 1 ecover RO RESTE TS e By & CRC Ak PO G TP S e
on the HS- bRk, add ﬁhh@R(E anspaet bdhmadk spanﬁtemotﬂedm:oﬂ“hsqhdwb@mﬂn@eddg

not hi ng ot herw se. The UE also estimates the rec i ved mg(% % I|t
and sends PRforEIRAD waﬁsvf%@%@%b?mrﬁ@nowwa@ Scew&@jq e

may send appew,t r &%I
recei ved. Im;l ghgeﬁ%%mtﬁ%b%&l dﬂggécsrgtﬁg% g&gﬁe?%%ﬁl%eggﬁa}geé{%@g?d notO%a
recei ve t heatsnassqoartd eﬁd;mmwémmmahbmm(mﬁgrchsh%mel ther did not
receive the transport block at all or nsport . bl ock was
correl®8 recei {}é‘dﬁncoﬁi‘ﬂ' cRepdes thetsr‘fﬁarﬁ%iﬁ‘i:%% aIseds 8hd cpdmg schéine and

retransm sgiRtcsfa BRIeADodis hﬁﬁ aV§'e‘ijecftédOHhﬁ P@rt ll’ﬁod’lé §iBé.N @ontroller 240 may
predeterm ned period of tinme. or exanpl e, de B will schedule a

retransm ssilegt th tehspodEbldde siza dasaslern thsaCRI atweA@@t frarth ke UtheheuggrspBrt

sends new sm ssions Si t he. HS-

send retrah@ﬁ?@fﬁ)?@l%eg# ﬂﬁe%ﬁ? r&?ﬁ@%% rtééonﬁ I§s %g?}thc\ﬁ‘m
Table 2. [ QR&3IEI&iundasdioversibat.a Mzaém:m S&isAfissia, rmARSph@a \$H5 Wétédines
assi gned paraneters. A Node B sends transm_ssions to UE

W t

assi gned pahighercdulapghyenioarte seolisedion indbhREQ watal fign %ﬂr@}ém 248sand
transm ar

wl oh i agoRaridsS i Reltd Wt BRh AP 2 R TRREGE gt 316 sbies (or
the HS- SCCH:O@lerS’) th® c@dbebﬁdﬁﬁ thd idh&&ﬁddlaﬂﬁtdgﬂe}dvﬂazbﬁ{lrmﬁ Q,Lrﬂacﬂ) Irnafpgér 820 maps
retransm ssions to UES wit assli e ar anet er 1 C ar sNno W

di agonal h&nnisgeavedditdedas Saa@eﬂdﬁﬁgds@hansq %&Pnﬁ gy tadgler m@ﬁ-
assi gned P, ANES &5 ém'%%hcfrhecﬁa Be #REd Ze% L%S I@)wﬁ@lfjﬁé?ng' @s%%‘rlé&ﬁﬁ'aﬁ‘i@bérs.

be saved by not sending si |ng to't W th assi
par anmgo8rls. 1008vitth Cﬁxoc&lastblo\mo aa spwederds 20y sianadsf tha cﬁi@ssgnbadfs bEdeddat a

rocessor 210 apd nodul ator. 220 a 110.in, FIG. 2. or | ar.i
P o O3 oho BB BE0a RS amiesed s ends Sed PTIGR Sipen 158 e Shibs bee

HS- PDSCH f Wﬁlﬁ?%r&%sseh()%irﬂhhﬂﬁéb T tdat &, pmﬁ§§§é}fpr8c%@soraz4@ﬁﬁay receive
generator 810 generates a CRC for a transport block. A scranbler 812

may scranblfeedbisk {¢.anspOKindthingk CQlhetCREom rfhboftlﬁ Pk mayapspide various

Do o2, FEOIET L8 T i S0 S B

uni quel'y i geRiddstrdnbRissRelrpirgidmiddon A théEcghee itfahgpoadREodiaYs Hectransmission,
generated in various manners that nake this W)

2008/ ozzszgm@wa@sz@dmm elwnelzzgﬂ@eo@q@é@r)ffpbmbrtrapﬁelswe% Pt dnthe Y.
F e, ed | : |
oy AR’ rmaE Toh e ¢ REk i ba Sel BF eI, 287 0nli 1ex e

per form ng pﬁﬂ:e@gﬁ 12791 e UBR1LXAR) FIgn 2. at Withinb démediiatbh 66,0 apddspaaddrC® 10

and the UE | D eneral, LIE-specific, s¢granbling e perforned,
on all or éﬁ%prw@ttgwcswca SE"PEW% SRR draaﬁ@ﬁs}aﬁgx%ﬁ%f gn & ageligation

transnmt p
bl ek based s e R G BTk ShAC e e

sel ect ed t HARQaombiico Ok 4siBadfer GdAsonds| the despheadasynibelseiot pt)hsdsle combining
transport bl si ze based o received omt e UE th

transport B 1§bﬁmgp ?&ES%@P%M ‘%gébl Cgpléltrﬂay ﬁ% G%pfeagfgmbols for
partitions tﬁéqguﬁaﬁ%n%f?,@l'én'%rﬁ dEg[krEécF&‘ @IU%WQ@%bﬁﬁﬁé bPS) cdtine the

each transm ssi on, RQ unit 816 determ nes whi ch redundancy version
to send baslespread whmrdbmwrmntftﬁa@mms@nn roth despread sambolsrfon pereer mhee

prior transmissions based on an HARQ control from controller 280.
[0089] Within RX data processor 270, a symbol demapper 920 demaps the despread

symbols from HARQ combiner 914 based on the sclected modulation scheme. For



[ 00871 Wthin nodul ator 220, a spreader 820 spreads the data synbol s
based on“ﬂ)gjag,ﬂﬁg%fj zation code assigned to the UE and ps@Mi§R663i3
chips. The data chips are further processed and transmtted to the
UE. Controller/processor 240 may receive feedback (e.g., ACK/ nothing,
CQ, etc.) fromthe UE and may provide jarious paraneters (e.g., the
HE I D, transport block size, HARQ pointer-- the pointer to a previous
transm ssi

et ransm s B e sRSPLIchel pad By BHOVE o RNARAL byl BRY SoPoode bit
each transef gsidespsahbyrhbols.hes Thinnell @0-dfdridak & 92 pd:‘rﬁ:mlsadeblhmlleavmg ina

di agram of a desi gn of derm ator 260 an ata processor

UE 120 in WRpRer sompjenien Isw@amta& Wl@d@f%ama‘égb%%’&élrm?ﬂ@aﬁééggé@é@
the received Asaémg@ﬁgi@aecadé @'ovl £ F 883 ﬁéiv@f@i’?ﬁ%@d% rransport block
channel i zati on code assi gne e UE an prOV|des espread synbol s
to a synbomzdnarfch‘;a'ovﬂwadmﬂ)damwma@*tdthm ner 914. Buffer 912 stores

the de ead sy f,0 ossible ¢ ini with futuyr

t ransﬁﬁg‘gl ons. ﬂ%@ﬁé’ﬂﬁ@l %@W@iﬁwgﬁ?r %gé@n%%t @8@%?@5’0‘1 CHesingrator
for the cugfenfenthREsM GREOR: HRMJdERE eRBRHoR 10o¥,t Riita Cesdimble 928
(b) conbine the despread synbols for the current transm ssion with

despr ead sqesoinblésox reogivebCRip preshomingn HEahs Hithe Nore Buameth esrihe irarsprad

cont rol m coptroll e 0. 91W RX 7

cynbol - dentb: saoiSiaafich n° ESHHk Rt B BRGReRlosko dng rore
914 bas ed ckdier o8 %ﬁbﬁ@es@gﬂbaﬁ)t‘ e c&@&t@ﬂiﬁledﬁ% dblock (not shown in FIG.
2008/ 022329PCT/ US2007/ 076237 22 exanpl e, synbol d%mapper 920 may

provi de | o@*| ilkesithproeesey &td%@tqll?ﬁ%}?ombﬁm%é‘d‘eI%P’ti.‘ég@‘?er%tﬁ‘é Qfé%mg@aat the
synbol s I r i
ranner - conSnenth SSTUREL Y Sha SeerRile) iBer Ty BLRPLEBIAS Bedted
i nterl eavetorBklyiar intdsrecBy lﬁlsd:b@ﬁcthdé cOardpnodsdt.t e genErpl,ntth@UE—spemﬁc

de-interl eaver 922 based_on.a transpart block size and provjd
decoded tr éffﬁgw}tﬁmméke @mrfqmeﬁén NORINTIST COPRIARRLY B @‘@%rﬁqwﬁc
the transp r

ocoten 11 SramBil it 1eSUARC o IRME! Blobtesd MORNT AR, Faldls MAImboR
CRC, as sh6um, i theFlcBanr@lizdtiont heddoddARQs greambt es thhe pt)nﬂmsndra tplrmcbus

t hen descranbl er .928 descr anbl he decoded tran t .bl ock,
generat or S3ETYeH %ﬁtrégsrﬁls% &s tfl‘f he' Tt cFﬁ‘?ﬁBP'éfd%Forc né?)o?trelglia%wssmn

(not Shomrﬂoﬂuﬁh& s&heme! Rafigolello8as8e, T IB! el Tbr SR FRRRALRE ﬁrb&ssed
| ocal I y-generat ed CRC agai nst the received or descranbled CRC and

det er mi nesbyistWer the transport block is decoded correctly or

IUE?g;)L@ﬁ : é’ 32: ?gg% H’Jilg p%? arb'ls dego gﬁf%r a re %nSm&Sl%n based on the

conpl enent agsygnk® paf@ncldrk- SmeQJH ey di@@é){ﬂerrgceﬁedt ﬂﬁ&sﬁ@e@&mﬁbr each possible
Controller/ pr ocessor 280 may provide various paraneters

. the
channef i zabvmih@eﬁd@nﬂlmﬂgapm%& Block iy Aecoged ﬁ?@?c’f]r)’ooraalblllﬁmtb%S hav bean
transm ssi gpfifeLy agﬁ{hﬁ&b&“of %%&%aa{s% 4€ d%ﬁ r&ﬂ&d\?ﬁ%d@? & the UE.

retransm ssi on, i'oh Schenme, trans sl ze
etc.) for Faﬂhxetnlirﬂﬂsﬁlﬁaﬁ'l thpﬂmbmkedebyaﬁ heukdEL foi‘ @.Gﬁﬂ:l]Sﬂi[’BSthlEﬂ‘l&’Hyhe UE

besi Sﬁgdb%gg@g?@%sthe Wégéé%ﬁég?ﬁ%%ﬁ S el e Bt JeRer e Yo i
each possiblg rﬁ/ ypot § c%%blseﬁpﬁ)rtar@ﬂ%g%g)%de%{%ﬁ fhe [@%@Q%RQ pointer

correctly or eses have been ev The nunber of
hy pot heses irifsrmazipe mdesst toodeterirena mcrt@dmdaa@st wersioat thehehd UE mREgprocess the
exanple, if four transgort bl oc es can be

d f ) ..
L ansmi ssi BEVERSHTSRESOR TayvaduBabots Soreand e oy BheRreisdomappyssion

each of theehou sécbﬁal%ﬂaﬁﬁhlsﬁb@qke Sﬁ?—é‘?%etrdrfsnﬂ@adn@ 4100 HEikd BaSFhiSSIOSe.,
can be sent for a transport block and the UE has HAR%I poi nter
1

i nf or mat i oAcovnd aetrangméision).nimiis tranmpdel dh@jb)ﬁdya}vmr&r nchdagoding forup to
four hypotheses covering four possible transport block sizes.

[0092] The UE may ecvaluate the hypotheses in a sequential order that may be selected

based on the likelihood of occurrence for each hypothesis. For example, the UE may



perform decodi ng for the transport block size that is nost |ikely,
then decqg he next nost |ikely transport block g 8467624707
exanpl e, %%ﬁé%%% is assigned four transport bl ock si%ﬁfﬁgzr?d /t r?é

| arger transport block size is used nore often than the snaller
transport bl ock size, then the UE may form decoding for the |arger
transport bl ock size first before perfolning decoding for the smaller
transport Rl ock size. [ I . r

by a Node Bofor GispGner3hie cligin HReR SBP R RRFFERT AR, Bty Bt me
first tranggitssbarikefy aahsparsiiockt sktoeks. Hireeagte, Bf algs UPhs akigheddbur
one paraneter to a UE (block 1012). The at J@egst one pcir anet er Wﬁg’
conpri se afrapwagtblediesiass and Hisnledsr ZBPHRmE Bloge 1z 1) usek mqrg Ofteg thn the
modul at | on o Hee Tinsibr SBOS H8 ShAMb U Hay Rrfofh (RIS b Ot ARRWRAGHor
etc. For exanple, the at |east one paraneter nmay conptise multiple
transm ssi block erzatirs beforgperformling gdoedingdosthosmalidractosgirzeletk sisabl e

aasi giORIdur  ng FLGH 10 SBwp erotie 1DPPEIBRIG BRI PG Sele eer Gppission
bearers fogihBe ASBCEYsAlAE GO @UFRAknRRidh G aRGBork MR, DER Rb&e B

for the UE, etc. The Node B sends the at |east one aSsigned paraneter
to the UE @ssignslat 1@sUdne Mrembioder B Uhé&bleds 1 @12)pridweasdeast ane parameter may

transm ssion for the TIE based on .,the at | east, ane. assi gned..par anet er
(bl ock 1018?*?11’%3*“8%% o pl,7 et ol opd 2 biofE Sirfoh R BR S EAS s
transm ssi g@andhikdio forn@eNi irétkBkmiRiont feaked:, cthie HPARaBpRE M aft R@st one

transm ssion on a data channel shared by a plurality of UEs for
processi ngPHMERs N praBriiscorultipte Hensmigsion asSiggradltiply tipspeyt block

(block 1018). T e . t t 1.S5] ' -
si gnal i ng ?%es[)ﬁggbl:e\ggratr%s}ﬁé{siotnggﬁg}% Iggi c}ﬁlh,%%gﬂéc?étx)‘?eﬁp%%%a [ Sng%%%l
if this isdarin@lcelnstipssi HR. stilbus’, a tchit tdloge uB rmjo deaeakl for the UE, during

transm ssion of downlink control_ information/signa iﬂg correép ndi ng
to the trafSRPESYAHOHIO Highes Fadies Pesrers Boiolek U6 5t nbhes Nafe B wagsthe at least

channel . [ 99@%};&\}:\%%% O%at}aﬁ%%‘%caegﬂljgg(gﬁai%k 1598y, PEhHE NdRE MiferBartdr &Er&resses a

data reception ng onthe transm ssion new
transport hiowkissio fe tHd HErtesal sretheat |dastaste assigngiaraaaretter (baskilgned Tie

the UE, e.qg,,, during ca tup, reconfiguration, etc. | ock 1112).
e ot 1 eadiodg it Seiapls AF et bR oL thederiny e iy om BRBRG: 107 BEME.
above. The THENJRE ¥d@lihd &R ETorfol L MBMIBRAARKAR] %y%lﬁra@iﬁﬁﬂﬂ%s for

shared by a plurality of UEs (block 1114). The LIE processes 't
recei ved t parvsssingsbyo thebldEdaswhon He atledsbant asimep prumstasrbipskil§h®d The

the TIE pripr, tQ receivj he transm SSi 1116). . o
received tll"\g’ﬁlgn]? s‘gﬁ‘gﬁe%&%c%rﬁﬁ§m§%°%n%ﬁ%9’u?%$%ld§§i kgé%%aﬁég 152[513 1(So? first
transport llaagkisdion, MO wHeDBISOXCERANRAR WS20QTY 1@ 6628dnsAdssld) IBHuEN ethe Node
processing by the UE in block 1116 may I ncl ude processing/ decodin

the recei v&dmay disgblie sengnistias o dewnkiné eentiohinforpaiion{sipbpe peFssperding to
(e.qg., differ s SROr I i ecei ved
transm ssi (t)l%. ﬁ%gﬁ{fﬁ% Ogl%ﬁgvstgalng@& 1?)1%élgstsarnat‘r%{g %ﬂggﬂi g‘ﬁg f g:(l)atrﬁr(?rlgi{ at a tine,
procesmothe recdilGed]tshawsmi motas 1088 edrfonmddey adlBdbedath redtptios svithout
format, term nate the processing of the received tr?nfﬂm' SSi ?PE” jt

i s decoded FEoptEE signalingpry g dRRsPIsiop o Pe¥strgPerd Plogkyt Hag UE receives at
transm ssi bfas e Lok cogte 0, t Ly Ik i
used, t henqﬁigﬁggﬁ%& . etag%%nérnl&e){o etﬁg? g'tg’ﬁ’e&li e e%%ie%&%grﬁéor%ﬁ g%ﬁ% gt%
a new trangiioslsildh2)or Tlee atelcesiswi msingicihmepusmpofe tine of dweparaeters listed

HS- SCCH, e.g., base n.decoding result for. a prior transm ssi,on nd
@oprior ¢ aHaif saeny B HEAT b oS relrpamtnalpBs e GRBe SR P
UE may fir $luREQCHSSES (fodle iy e el @R b &84Q @ BecRivBE Wah §rARSBA A on
to obtain a decoded packet and, if the decoded packet is in error,
process t héha &dedsyede paramsier sssignedds the UEtprignsniessiving, thatieasmissipy €lgek
1116). The received transmission may comprise one or more packets of data (or

transport blocks).



25 previously transmtted data packet; an integrated circuit 1304 for

recei vi ngu@ado8hiansm ssi on data packet, wherein the preyi-gusloninrs237
transmtted c?ata packet and the retransm ssion data packet are

derived from comon data; and an integrated circuit 1306 for
obtai ning the common data based on the jaformation related to the
previously transmtted data packet, wherein the previously

transpphied dat gypankelydnd, IeUEShTAAT] Y Al dRiRRGKRLR eoding the

associated with a Sequen data packets, sequence o
packet s i nadceided ¢raasrhissisit bastdsonpdiciesnt triheniksios fordmatsa(epacdiéiredo eangpoit

have a coniyo] packet associated therew th. 0 The UE may receiyve
addi ti onal ﬁﬁjﬁfaﬁfgﬁﬁﬁwﬁ OTGR® FPRE1VEH AT SFR: Efﬁamlﬂaaﬁaleﬁwe&r%@%m

each addit kpp@l af £GRieY phcbdsANE MR Ne@NrdnBn ik iTh AL BN RRT schRRRAGARmiRRN
at | east one paraneter assigned to the TIE. The UE may

di scont i nutwrslat; tereveity ¢het praosseing oif dinsreoeived trasdzisseh dat & dehadndedorrectly,
referred to as t Di sconti nuous . Transm.sSi O DTX), .or ceptij on
(B0 | Thesul Eotd onofareRtpmtr BEmiEgoR et if ha BECH s
appl i gaogeci pr o AR 8 uklidK g the UE mbPad@ahihb evHefR¥r ARt INrhdmiRion

shortcom ng of reducing the maxi numdata rate that can be offered to
a gi ven us#ra neystragsiniseen ereictengrishien becapsd of thovaseivak HSapacH: 9-f, dased
del ay sensitiy [.CES he. i t te.is ' ec

the- Node BOLAREBRF EEG Sor AMEidTLTIAR, Brd F it -l SONRRO REARRer of

exanpl e, i fettaRemidiohsalsdverPiery The UBEmantiak pedcBssotit rédeivéd tidnemiskide as a
maxi mum sust ai ned data rate that can be served to the UE is Vit of

what it waBCWHERRSDRNOGAS Hin i derodahpackehyndeil fhe dpsadst eagk@ s 117 tef1op
data i s bej r ] : I -3 u I i

page) . but PFT SR ef b fles BEATR! Braitififich, MARhvAZAL b Aol
requests t pecedawhé aadived transmegsigebs pagensizsivhes obliaavwbdedoded pidR¥ arsl, if

that it degreases the overall downlink capacity far .delay sensitive
appl i cat i oﬁ@.daefef%fd@fm I3 HEPePIOCCS RS TIRMVE BSSIEL? B CRESTESIpR

toggl ed thi,pygh Lub&, HADEhEY pRIteS the EANIChaRFRURICHT IdirBR kiPolicsdd
signal, the HS-SCCH signaling having the formof Table 3, wheré€ an

escape sequemespondingi tos diffgmal sumbershef HEatshassiar cemmmpndr ftor thdhaeceived
toggling is bei.ng issued. Referring to Table 3, below, in one

i mpl enent affﬁ%%??lﬁﬁ%%é@%%{a&?@m&g‘f WP o0 a pr edefined sequence of
"1110Q1899, " whi qhe ippodeB@n@ii® Modki 115160May ResoCihadmiae! dezedinimiy ¢0ER SBtis an

and the nodul ati on schene; the transport-block size information is
al so set t dntendsd serapicried therpgeinedtrasmissiam olhis detgamigpigery mey pe aghiewsiby

to the predefin n f. o tofar si i he t
DR DT o i 5 e i iy Ry e P R S sbliBa g
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[0098] FIG. 12 is a block diagram of a controller 1200 that is usable to implement the
techniques described herein on a Node B. The controller 1200 includes an integrated
circuit 1202 for transmitting a control packet having information related to a previously
transmitted data packet, the information not having been transmitted when the
previously transmitted packet was transmitted; and an integrated circuit 1204 for
transmitting a second data packet, wherein the previously transmitted data packet and
the second packet are derived from common data.
{0099] FIG. 13 is a block diagram of a controller 1300 that is usable to implement the
techniques described herein on a UE. The controller 1300 includes an integrated circuit

1302 for receiving a control packet, the control packet includes information related to a
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Order type 3 000 (DRX/DTX control) Order (DRX toggling) 1 1/0 Order

(DTX toggling)
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previously transmitted data packet; an integrated circuit 1304 for receiving a
retransmission data packet, wherein the previously transmitted data packet and the
retransmission data packet are derived from common data; and an integrated circuit
1306 for obtaining the common data based on the information related to the previously
transmitted data packet, wherein the previously transmitted data packet and the
retransmission data packet arc associated with a sequence of data packets, the sequence
of data packets including a first data packet. The first data packet does not have a
control packet associated therewith.

[00100] The UE may receive additional transmissions on the shared data channel and
may process each additional received transmission in similar manner based on the at
least one parameter assigned to the UE. The UE may discontinuously receive
transmissions on the shared data channel, referred to as the Discontinuous Transmission
(DTX) or Reception (DRX). The discussion herein will refer to DRX, but the
discussion applies reciprocally to DTX as well.

[00101] The DRX operation has a shortcoming of reducing the maximum data rate that
can be offered to a given user, as well as reducing the overall downlink capacity for
delay sensitive services. The maximum data rate is reduced because the Node B can
now only transmit sporadically to a given UE. For example, if the UE is sleeping 3 time
intervals out of 4, then the maximum sustained data rate that can be served to the UE is
Y4 of what it was when DRX was not used. This may be acceptable when little data is
being transmitted (for example, when a user is reading a web page), but will become
limiting when the user clicks on a link and requests the download of a new web page.
Another drawback of DRX is that it decreases the overall downlink capacity for delay
sensitive applications.

[00102] In an aspect, the DRX and DTX modes on the UE is toggled through the
transmission of a control sequence in the HS-SCCH signal, the HS-SCCH signaling
having the form of Table 3, where an escape sequence of bits signals to the UE that a
command for the toggling is being issued. Referring to Table 3, below, in one
implementation the escape sequence is set to a predefined sequence of “11100000,”
which is the eight bits of the channelization code set and the modulation scheme; the
transport-block size information is also set to a predefined sequence of “111101;” the
order type is set to the predefined sequences of “000” for signaling to the UE that a
DRX/DTX mode control signal is being issued; and two bits are used to toggle the



1 1/0 Oder (Reserved) 1 NN A (Reserved) New data indicator I NA
(Reserved)o Mashegsg ity (UE ID)/CRC 16 Masked as part ofpdgs2007/076237
1001031l n an aspect, the DITX/DRX control information is sent as a
physi cal |ayer command transmitted in the HS-SCCH signaling, where
the order is decoded fromthe control ket after an escape code is
detected in the location of the control packet that is normally used
to transm t ; aps B
S S R Sl o e e L
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Table 3 - DTX/DRX Information

HS-SCCH Field (?)ﬁ; Value
Channelization code set 7 1110000 (Predefined)
Modulation scheme 1 0 (Predefined)
Transport-block size information 6 111101 (Predefined)
Order type 3 000 ‘(:](;)Ilifé/ll))TX
Order (DRX toggling) 1 1/0
Order (DTX toggling) 1 1/0
Order (Reserved) 1 N/A (Reserved)
New data indicator 1 N/A (Reserved)
UE identity 16 Masked as part of
{UE ID)/CRC CRC
{00103} In an aspect, the DTX/DRX control information is sent as a physical layer

command transmitted in the HS-SCCH signaling, where the order is decoded from the
control packet after an escape code is detected in the location of the control packet that
is normally used to transmit channelization code set, modulation, and fransport-block
size information as shown in Table 3, above.

[00104] The word “exemplary” is used herein to mean “serving as an example, instance,
or illustration.” Any aspect described herein as “exemplary” is not necessarily to be
construed as preferred or advantageous over other aspects.

[00105) Those of skill in the art would understand that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

[00106] Those of skill would further appreciate that the various illustrative logical

blocks, modules, circuits, and algorithm steps described in connection with the aspects
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the storage medium may reside in an ASIC. The ASIC may reside in a user terminal or

user equipment (UE). In the alternative, the processor and the storage medium may
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WHAT IS CLAIMED IS:



Downl i nk Packet Access (HSDPA) uplink channel. 5. The

met hod of claim1, further conprising receiving a command for 30
enabling a discontinuous reception (DRX) node or for enabling a

di sconti nuous transm ssion (DTX) nodeé? 6. A nethod for

Wi rel ess comuni cati ons wan reduced shared channel overhead, said

met hod conprising: 30 transmtting on a shared control

channel a control packet having infornmation related to a data packet
previously transmtted on a transport channel, ; and

transmtting on said transport channel a retransm ssion data packet,
wherein the pr&y %ﬁggLy transmtted data packet and the retransm ssion
data packet are erived fromcomon data; and wherei n the
previously transmtted data packet and the retransm ssion data packet
are associated with a sequence of data packets conprising a first
dat a packet and wherein the first data packet does not have control
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not kecebMfising a first data packet and wherein the first data packet does not have cantrol
signaling associated therewith on the shared control channel.

2. The method of claim 1, further comprising transmitting an
acknowledgement message if the complete version of the previously transmitted
20 data packet is retrieved successfully.

3. The method of claim 2, further wherein transmitting the
acknowledgement message comprises transmitting an acknowledgement packet in
an uplink channel.

25
4, The method of claim 3, wherein the uplink channel is a High-Speed

Downlink Packet Access (HSDPA) uplink channel.

5. The method of claim 1, further comprising receiving a command for
30 enabling a discontinuous reception (DRX) mode or for enabling a discontinuous
transmission (DTX) mode.

6. A method for wireless communications with reduced shared channel

overhead, said method comprising:



11. The method of any of clainms 1 or 6, wherein the information
related to the previously transmtted data packet conprises a pointer
that identifies a location 30 of theqgreviously transmtted data
packet in said sequence of data packets. 12. The met hod of
claim1l, wherein the location of the previously transmtted data
packet in the sequence of data packets is a tenporal |ocation. 31
13. The nmethod of claim1l, wherein the pointer conprises an offset of
the relative |location fromthe retransm ssion data packet to identify
t he previ ousif@$PEiNGPN 8 Sha@steenyat keanneba gontiel naskelidirvisTg iofoamatian,
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t r ans poPacksit @k assoiated atthspsssiueings of Hatappacketsulomprisingok fisst datagfackhe
retransghrssi ; t ot ' ,

wher o n YR L ERRPERE packet doss ek nold ol Whefha So
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6, yperein the control packet further 25 conprises a retransm ssion

I ndi cator identifying a nunber of retransm ssion attenpts associ at ed
wi t h the ret¥ansni s methabofaigack guther compriding fresmiting adsexbndny of

e oo Bl e, G BBl PR o860 Batd O
packet and the previously transmitted data packet, wherein the second
retransmission data packet also is derived from the common data.

15
8. The method of claim 7, wherein the information is also related to the
second retransmission packet.

8. The methaod of claim 6, wherein the previously fransmitted data packet
20 is sent on said transport channe! on a transmission medium shared by a plurality of
user équipment, and the previously transmitted data packet comprises identification
information associated with & particular user equipment.

10.  The method of claim 6, wherein the retransmission data packet is
25  transmitted after a'predetermined time period from the transmission of the previously
transmitted data packet and an acknowledgement message is not received.

11,  The method of any of claims 1 or 8, wherein the information related to
the previously transmitied data packet comprises a pointer that identifies a location
30 of the previously transmitted data packet in said sequence of data packets.

12, The method of claim 11, wherein the location of the previously
transmitted data packet in the sequence of data packets is a temporal location.



30 22. The nethod of claim®6, further conprising transmtting a
command for enabling a discontinuous reception (DRX) node or for

enabling a discontinuous transm ssioni(DIX) node. 32 23. An
apparatus for wrel ess conmuni cations with reduced shared channel
over head, conpri sing: means for receiving on a shared control

channel a control packet conprising information related to a packet
previously transmtted on a transport channel; 5 neans for receiving
on said transport_channel a retransniission data packet, wherein the

previ ously tYansrifeteethgdoa cipiEds WAREER Hie paibleaAsmPESeLAN aHER Pdtket
are derjgyfflsfi6 QoA HIP thed@t@nsARSion data paBRANS ideRfirydRE %k@i&%lﬁ he

common data based on the information related to t&gqprew Qusly

t r ansmi frarednided dafseracéet: wherein the previously transmtted data
packet 10 and the retransm ssion data packet are associated with a
sequence of data packets conprising a first data packet and wherein
the ¥irst datd pddiesnetnodof seimHay wheesin st ofisey namprisesa sbeality efibits.
therewith on the 'shared control channel. 24. The appar at us
of claim 23, further conprising neans for transmtting 15 an

acknow edgentht nidesagtodiof ahg of owpmet @rBewhimin ife edndroppaskedusl y

transm egrﬁgﬁj&%f%ls[%gg@%e}_s retrieved successfully. 25. The

appar at us Wherein the nmeans for transmtting the
acknow edgenent nessage conprises neans for transmtting an

ackpow edge t 2 | ] : e
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Downl i ntorRpridesta modekdiof ISDEAE. upl i nk channel . 2527. The appar at us of
claim 23, further conprising nmeans for receiving a command for
enabling a discontinuous reception (DRX) node or for enabling a

di scont i nuout?.t r ditennesiodiof @DY ) cladde 1 or 6, wherein the 2&andmisajmpatads us

Lo 4" SRT COMID R pate) oS EHTER RFEsell, chonnel, overpeac,
cont¥ol channel a control packet having information related to a data
packet previ 8! sl yl'k%e”%@%@dtc}f%%y%? cl%ir%sr 1'% O\rN el(':eri]rﬁi Bw%exjeiransmission data
packet is of a particular block size, and the control packet further comprises a
transport block size that specifies the particular block size of the retransmission-data
packet.
20
18.  The method of claim 18, wherein the transport block size is chosen

from four different possible block sizes.

20. The method of any of claims 1 or 8, wherein the control packet further
25 comprises a retransmission indicator identifying a number of retransmission attempts
associated with the retransmission data packet.

21.  The method of any of claims 1 to 6, wherein the control packet is
fransmifted on a High Speed Downlink Shared Control Channel (HS-SCCH) channel.
30
22.  The method of claim 6, further comprising transmitting a command for
enabling a discontinuous reception (DRX) mode or for enabling a discontinuous
transmission (DTX) mode.



33 means for transmtting on said transport channel a
retransm ssion data packet, wherein the previously transmtted data
packet and the retransm ssion data pagzket are derived from comon
data, and wherein the previously transnmtted data packet and the
retransm ssion data 5 packet are associated with a sequence of data
packets conprising a first data packet and wherein the first data
packet does not have control signaling associated therewith on the
shared control channel. 29. The apparatus of claim 28,
further conmpddsi Myt FRRARatus dor WV%!ﬁ%WW‘FW@“CémQ@s will srrtcegshareshi ssi on
dat a pagiepine| Qrahesl, (ORRRERIgH Y between the retransm ssion data packet
and t he previous transmtted data packet, wherein the second
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258. The apparatus of claim 24, wherein the means for transmitting the
acknowledgement message comprises means for transmitting an acknowledgement
20 packetin an uplink channel.

26. The apparatus of claim 25, wherein the uplink channel is a High-Speed
Downlink Packet Access (HSDPA) uplink channel.

25 27.  The apparatus of claim 23, further comprising means for receiving a
command for enabling a discontinuous reception (DRX) mode or for enabling a
discontinuous transmission (DTX) mode.

28.  An apparatus for wireless communications with reduced shared
30 channel overhead, said apparatus comprising:
means for transmitting on a shared control channel a control packet having
information related to a data packet previously transmitted on a transport channel;
and



34 36. The apparatus of claim 35, wherein the offset conprises a
plurality of bits. 537. The apparatus of any of clains 23 and 28,
wherein the control packet conprises333 slot nunber. 38. The apparat us
of any of clains 23 and 28, wherein the control packet conpri Ses a

nodul ati on schene. 10 39. The apparatus of any of clains 23
and 28, wherein the retransm ssion data packet is identical to the
previously transrnitted data packet: 40. The apparatus of any

of clainms 23 and wherein the retran SSi n 15dat a. packet is of a
particul ar BIeRHRE éf%’é“s’aﬁW‘Q %SE'MWB*P"%& ﬁfﬂ’ﬁ@?m@é‘r‘?ﬁﬂ%@
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retransm SSI on data pack 41. The apparatus of claim

40, wheRasHRt ?'f?edﬁirf"éﬁgm FO'BPH’(Ekd%i?z%”q s chosen 20 from four different

possi bl e bl agkerginziBé previousty tréﬁsmﬁé@ cﬁ@@ﬁé@%e@%n@fthéfé‘{raﬂémﬁsﬁirf@atﬁ
and 28, wherein the control” packet further conprises a retransm ssion
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any of clains 23 a , wherein the control packet is transmtted

on a Hl@ﬁf%ﬁﬁb@“tﬁﬁ/ﬁhﬁfﬁicgﬁmléba@ﬁtrol Channel (HS-SCCH) channel .

28.  The apparatus of claim 28, further comprising means for transmitting a
10 second retransmission data packet located temporally between the retransmission
data packet and the previously transmitted data packet, wherein the second
refransmission data packet also is derived from the common data.

30. The apparatus of claim 29, wherein the information is also related to
15 the second retransmission packet.

31.  The apparatus of any of claims 23 and 28, wherein the previously
transmitted data packet is sent on said transport channel on a transmission medium
shared by a plurality of user equipment, and the previously transmitted data packet

20 comprises identification information associated with a particular user equipment.

32. The apparatus of claim 28, wherein the retransmission data packet is
transmitted after a predetermined time period from the transmission of the previocusly
transmitted datd packet and an acknowledgement message is not received.

25
33. The apparatus of any of claims 23 and 28, wherein the information
related to the previously transmitted-data packet comprises a pointer that identifies a
location of the previously transmitted data packet in said sequence of data packets.
30 34. The apparatus of claim 33, wherein the location of the previously

transmitted data packet in the sequence of data packets is a temporal location.

35.  The apparatus of claim 33, wherein the pointer comprises an offset of
the relative location from the retransmission data packet to identify the previcusly
35 transmitted data packet.



3044. The apparatus of claim 28, further conprising nmeans for
transmtting a command for enabling a discontinuous reception (DRX)
node or for enabling a discontinuous 3gransm ssion (DTX) node. 35
a machi ne-readabl e nedi um conpri sing instructions executable by a
controller to carry out the steps of any of clainms Ito 22 .
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36. The apparatus of claim 35, wherein the offset comprises a plurality of
bits.

37. The apparatus of any of claims 23 and 28, wherein the contro! packet
comprises a slot number.

38. The apparatus of any of claims 23 and 28, wherein the control packet
comprises a modulation scheme.

39. The apparatus of any of claims 23 and 28, wherein the retransmission
data packet is identical to the previously transmitted data packet.

40. The apparatus of.any of claims 23 and 28, wherein the retransmission

.data packet is of a particular block size, and the controi packet further comprises a

transport biock size that specifies the particular block size of the retransmission data
packet.

41,  The apparatus of claim-40, wherein the transport block sjzé is chosen
from four different possible block sizes.

42.  The apparatus of any of claims 23 and 28, wherein the control packet
further comprises a retransmission indicator identifying a number of retransmission
attempts associated with the retransmission data packet.

43.  The apparatus of any of claims 23 and 28 , wherein the control packet
is transmitted on a High Speed Downlink Shared Control Channel (HS-SCCH)
channel.

44,  The apparatus of claim 28, further comprising means for transmitting a
command for enabling a discontinuous reception (DRX) mode or for enabling a

discontinuous transmission (DTX) mode.

45. A computer-pragram praduct for wireless communications comprising:



a machine-readable medium comprising instructions executable by a
controlier to carry out the steps of any of claims 1to 22 .



