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BACKGROUND
I. Field

[0002] The present disclosure relates generally to communication, and more
specifically to techniques for controlling data transmission in a wireless communication

system.

II. Background

[0003] Wireless communication systems are widely deployed to provide various
communication content such as voice, video, packet data, messaging, broadcast, etc,
These wireless systems may be multiple-access systems capable of supporting multiple
users by sharing the available system resources. Examples of such multiple-access
systems include Code Division Multiple Access (CDMA) systems, Time Division
Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, and Single-Camrier FDMA (SC-
FDMA) systems.

[0004] A wireless communication system may include a number of Node Bs that
can support communication for a number of user equipments (UEs). A UE may support
various applications (e.g., voice, video, email, text messaging, etc.) that may run
concurrently. Each application may require a certain amount of resources at the UE,
e.g., processing resources, buffers, battery power, etc. The amount of resources
required by all active applications may change dynamically.

[0005]  The UE may be designed to handle the worst-case load condition and may be
dimensioned with the sum of the resource requirements of all applications installed at

the UE. The worst-case load condition may occur when all of the applications are
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SUMMARY

[0007] Techniques for controlling data transmission in a wireless communication
system based on hybrid automatic retransmission (HARQ) are described herein. The
system may support multiple (M) HARQ processes, and each HARQ process may be
used to send one or more packets of data at any given moment. In an aspect, a receiver
may indicate its current capability to receive data in terms of the number of HARQ
processes that it can support. A transmitter may then limit the number of HARQ
processes to use to send data to the receiver based on the number of HARQ processes
supported by the receiver.

[0008] In one design of data transmission on the downlink, a UE may determine the
number of HARQ processes (Z) supported by the UE, e.g., based on the amount of
resources available at the UE. The UE may send information indicative of the number
of HARQ processes supported by the UE to a Node B. The UE may thereafter receive
data from the Node B on up to Z HARQ processes. In one design, the UE may receive
data for non-guaranteed bit rate (non-GBR) traffic on up to Z HARQ processes and may
receive data for guaranteed bit rate (GBR) traffic on up to M HARQ processes available
in the system. In another design, the UE may receive data for both GBR traffic and
non-GBR traffic on up to Z HARQ processes. The UE may also receive data for GBR
traffic and non-GBR traffic in other manners.

[0009] The techniques may also be used for data transmission on the uplink.

Various aspects and features of the disclosure are described in further detail below.
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comuni cati on system [0011]FIG 2 shows data transm ssion on the
downlink with HARQ [0012]FIG 3 shows nmultiple HARQ processes for
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[0019] The techniques described herein may be used for various wireless

communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system™ and “network” are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. ¢dma2000 covers IS-2000, IS-95 and IS-856 standards. A
TDMA system may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a radio technology such
as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi),
IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc. UTRA and E-UTRA are
part of Universal Mobile Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) is an upcoming release of UMTS that uses E-UTRA, which employs
OFDMA on the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS,
LTE and GSM are described in documents from an organization named “3rd Generation
Partnership Project” (3GPP). cdma2000 and UMB are described in documents from an
organization named “3rd Generation Partnership Project 2” (3GPP2). The techniques
described herein may be used for the systems and radio technologiecs mentioned above
as well as other systems and radio technologies. For clarity, certain aspects of the

techniques are described below for LTE.
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Node B. [0023] In the example shown in FIG. 2, a Node B may have data to send to a UE
and may process a data packet A in accordance with a selected transport format to
obtain data symbols. A transport format may also be referred to as a rate, a packet
format, a2 modulation and coding scheme (MCS), etc. The Node B may send a first
transmission of packet A as well as control information to the UE in subframe z. The
control information may indicate the selected transport format, the radio resources used
for data transmission, etc. The UE may receive and process the first transmission in
accordance with the selected transport format. The UE may decode packet A in error
and may send a negative acknowledgement (NAK) in subframe £+ A. The Node B
may receive the NAK and send a second transmission of packet A in subframe ¢+ M.
The UE may rcceive the second transmission and process the first and second

transmissions in accordance with the selected transport format. The UE may again



[ 0021] The system may support HARQ in order to inprove reliability of
data transm ssion and support rate adaptation for varying channel
condition b—ﬁ%} a transmtter may send a transm SSj %
packet anéwr)rg@ggen one or nore additional transm ssio ?,r%lg?()% 8%8%,
until the packet is decoded correctly bg a receiver, or the maxi num
nunber of transm ssions has been sent, &r sone other tetinination

condition is encountered. A packet may also be referred to as a

transport bl ock, a codeword, etc. [0022] FIG 2 shows an exanpl e of
dat a t r ansnideerenadkat A hecrraend imal soid anotiarRIAKTinsubirames it 86+ 8n The Node

timeline na 10 L N i ~Subfr ach subfr
may cover aéptgéd%? é&ﬁhﬁgﬂdﬁt@ id{rlrggeglgtégb %%H%bgﬁ %?Jn %afef Eslgélélzfysm e(ﬁs n
LTE. [0023] The tUie newarepdies sheothtirdi thankin(SsioR, and ghockes Bhearfinst, n@venddaidathid
send to a UE

and may .process a data packef A in accordance with a
sel ect ed trgﬁ%ﬁ%f‘sﬂf"%dgﬁﬁﬁm‘fﬂ&%% itﬁe 8%?%“@?%81’%?0‘7@5{733%;@ may gleprge
may al so bepi@beAreedty g nky'sdh@an ackpowle@berh@ft (REK) & sBHhationiand
codi ng schene (MCS), etc. The Node B rmay séend a first transm ssion of

packet A as TheNedeB mayrfesedie thapbKnanditery then praeesumd send grisfihen dptamackphB
control infgaahihoR.By indicate the selected transport format, the
radi o resources used for data transm ssion, etc. The UE may receive
and process [03d] f i B Nodzns maysproress andcent dpadet widhhththi cselbecdeectied

transport fqr . may. decode.packet A in.error and nmay se
negative ac%r}lrge\‘j}\?iE ‘éd‘a’@ﬁeﬁ%(ﬁﬁ%%ﬁ‘ﬁ %%‘grf laaﬁaégett umper e%%lsség%ynga‘:%
recei ve thetbiiNGigneh sead packacony berrafesdil 36| @MunOHARIL kehisrfissidh and may

subframe t + The UE recei ve the second_transm ssi on and
process thc‘rfcmd&d‘ TEPTERRCY OEHRS Gs & HOISCROIHAREMa ATbplHer the

sel ected trang@Or ITHORMRE nubBe: b FalBYisAGR! May I Ge60F6rREE KSas A Itdtget
error and may send another NAK in subfrane t + M+ A The Node B nmay
recei ve t hetqRiatoR fos dhmipaskethis Hansparh &ermssmen be pelpriedder tha napkes baded amre

t + 2M Theﬁﬁv?@é’i%ﬁﬁﬁéiﬁs&cﬂ%& s thgEtr t@’%mtﬁ’ﬁifgﬂb@%%gﬁﬁ& Sﬁ et

first, seco and ansm sslons 1 n accor ce w el ect ed
transport f oH38L. Tie shEemayaydeippote spabicabusAHARQ act/dryaspndronays SRR .
an acknow edgenmen Al i ubfrane t .+ 2M + A, The de m

oo v thel Aem bl haRD, BN EREtors ke ivoien B tplay et ae
in simlar kaswespripA0R4thhaniNetadt wesivedr B6ERFnciftho8 SHA R, Patdtatsions
such that it_.can be decodegﬁqﬁgrd'ectly with high probability after a
target nunmb&f 2ROkt Mpyresichegiled gndosent iy prghpublemiss. ofihe feshpigugsedesprfed

be ref erredht@indsaydtt JSERR: LEARGALFGICANHARD) myas%ﬁt%dﬁ@l@s diakicer ent
redundancy i nformation a different set of data synbols) for

the packet . (9038 t afig6r S;fgﬁgéb dspige A AErRhEBoBNEARG) M SRR prastees edh
1o as a tar gghce 8F MAALLON M) bl DERRAGEELoch B¢ WLRIRRNK O LI RO
e packet® base S 1ty such’tha

selected for t on receive ignal qua
the target trayberaudl énd,dab obsorachthevatic! dihe HYR P ackedses hoPAS) Theferred

system may T BP MR&%&%&@P ﬁ%ﬂ@@%&@%’, Ot 5Pk rﬁ&ﬂ&“gmt@%ay include
subframes that are spaced apart by M subframes. For example, HARQ process # may
include subframes m, M+m, 2M+m, etc., where me{l, .., M}. A packet may be sent
on one HARQ process, and all transmissions of the packet may be sent in subframes
that are spaced apart by M subframes.
[0027] For asynchronous H-ARQ, each HARQ transmission may be scheduled by a
Node B and may be sent in any subframe. For a given packet, the amount of radio
resources, the specific radio resources, the transport format and/or other parameters may

change for different transmissions of the packet.
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LTE and ot hgmmay be beneficial for the UE to send signaling to the Node B to request the Node B to
reduce data transmission on the downlink in order to alleviate resource requirements at
the UE. When the UE resources are back to normal level, the UE may request the Node
B to resume normal data transmission.
[0030] In an aspect, the UE may indicate its current capability to receive data in
terms of the number of HARQ processes that it can support. The UE may support an
overall peak rate of R, when a Node B sends data using all M HARQ processes

available in the system. The UE may support a peak rate of R, =R, /M for each

HARQ process used by the Node B for data transmission to the UE. The UE may
determine the peak rate that it can support {e.g., for non-GBR traffic) bascd on the
amount of resources available at the UE (e.g., for non-GBR traffic). The peak rate
supported by the UE may be a function of the available processing resources, memory
resources, battery resources, etc.

[0031] In one design, the UE may determine the number of HARQ processes that it

can support based on the supported peak rate, as follows:
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the UE, andwhich M =8 HARQ processes are avazlable in the system. Z may then be conveyed
with four bits.
[0034] The UE may send a data control request to the Node B to ask the Node B to
use no more than Z HARQ processes to send data to the UE. The UE may send the data
control request in various manners. In one design, the UE may send the data control
request via Medium Access Control (MAC), which may be responsible for supporting
HARQ. In this design, the UE may generate a MAC control element containing Z and
may scnd the MAC control element to the Node B. In another design, the UE may send
the data control request via an upper-layer message, e.g., a Layer 3 (L3) message. In yet
another design, the UE may send Z via a channel quality indicator (CQI) report. One of
2% possible codewords may be sent in a B-bit CQI report. M+1 codewords may be
reserved for conveying Z, and remaining codewords may be used to send CQI
information. The UE may send Z in a CQI report by using one of the M+1 codewords
reserved for conveying Z. The UE may also send a data control request in other
manners.
[0035] FIG. 4 shows a design of a process 400 for controlling data transmission
based on HARQ. The UE may detect low resources at the UE and may decide to
reduce/throttle non-GBR traffic on the downlink (block 412). The UE may determine
the number of HARQ processes (Z;) supported by the UE for non-GBR traffic, e.g.,
based on the resources available at the UE for non-GBR traffic (block 414). The UE

may generate a data control request (e.g., a MAC control element) with the number of



"Li " denotes a floor operator that provides the next |ower integer
val ue. [0032]1In general, the UE nmay determ ne the nunber of HARQ

processes an support based on any function(s) S
avai | abl e‘%&ﬁo%&z e.g., for non-GR traffic or bot h® %ﬁ?gﬁ’?@
and non-GBR traffi c. The avail abl e resoyrces may be mapped directly
or indirectly to the nunber of supporte% HARQ pr ocesses. [0033] The
nunmber of HARQ processes (Z) supported by the UE may be any val ue
fromOto M or 0 Z M, where Mis the nunber of HARQ processes
avail abl e i wmﬁ@eds@éﬁé}mrwwe%&v&wlﬁﬁ) dragy sendothe dete genfiel sausst tsl de
val ues fronNgd(th 051951 case in which M= 8 HARQ processes are
t

available in e system Z may then be conveyed with four bits.
[ 0034] The UmoOAdly sdhdNaddBtraaywerdivathe dequastol rajptdendode oBaindhasknibdne

The. B may SCHAREBOR Conerst e 8y BeERovar P dns R b et liui

desi gn, t hethdmuntyr tsﬁmtRmﬁocb@tea (€ Q8 fophorl-SBREBATTIY ifek th@d’EQmZﬁC@g??ﬁnttl
Control (MAC), which

e respaonsi bl e for suppor . In this
oot g, ¢ herdehiRieg enateb & (HOPRE Do IO b a SeneAnion Pty CBRaiG
may send t hey WG £k ROIGleE Rl b OF Bochiagy, B | n another design.

the UE may send the data contr ol request via an up ﬁner-l ayer nessage,

e.g., a LayH033 (LIye s sugelctrhropaircesmst lnagerdeesieglimitethet UE Waynd an
h
Z via a chaggel. gugli Iteé{ude Cgfatﬁr é&%‘?@‘&n @gg&%@@aw 4§§ p?ﬁé‘t@ fhay

codewor ds nmay Se sent
r eserved f odetcomyeyn ngdaZe;d ameber el AR @ graceshesvit 0l suppayted by uimetiEtfor s@nd

f V4 t i
the M1 codbi it Qe Ry 3R ot s = b Stkoiigtit o i teed
data cont r ohumegUsS§upportedt AR QTprdtedsss (Bl6A3336)! &ad Aap Rons R @es icomrdf

a process 400 for controllj nglhdata transm ssi on based on HARQ The UE
may detect FOWS ExBaNOdEBLPIOFRE E and may decide to reduce/throttle

non-GBR tr HL(\f(Fﬁ] on 1iB @0@9%&)’%0&@ @€ ha.té %gﬁtrol ﬁesltjgndrﬁ\){y Qﬁ’t&ﬁrtﬁ@ fRathe

nunber of processes éZIZSporte for non-GB
traffic, e.gum etraﬁéﬂ%@ ptrqrresaee rsem:@rtad/éyrt@b% (bltoclt ﬁ@)UEThfecNOdﬁ(ﬁln@R

o1 (LR st nTH R RO AL, 08, ARG TSl i

processes ( Bh ek wilibjurthadhatiey by dérdJE dodtatdd). chit Nade B eguestd daa fohson-

Node B (bl O(C‘}lfiRélt%eg'}Ii) on up to Z; HARQ processes to the UE (block 446).
[0039] In the design shown in FIG. 4, the UE may control the amount of non-GBR
traffic on the downlink by updating the number of HARQ processes (Z) supported by
the UE, as needed, and sending the updated Z to the Node B. The Node B may limit the
number of HARQ processes to use for non-GBR traffic for the UE to the latest Z
received from the UE.
[0040] In another design, the UE may inform the Node B to increase or decrease Z
by a predetermined amount. For example, the UE may send an UP request to increase
the current Z by one or a DOWN request to decrease the current Z by one. The Node B
may maintain the current Z for the UE, may increase Z whenever an UP request is
received from the UE, and may decrease Z whenever a DOWN request is received.
[0041] In one design, a data control request sent by the UE may be “sticky’” and
may be valid until another data control request is sent by the UE. In another design, a
data control request sent by the UE may be valid for a predetermined period of time and
may expire automatically after the predetermined time period. The Node B may apply

the data control request for the predetermined time period and may revert to a normal



[ 0036] The Node B may receive the data control request and may obtain
t he nunber of HARQ processes (Z1) supported by the UE (bl ock 422).

The Node limt the nunber of HARQ processes se for
non- GBR tr%}ﬁ?%gh&géhthe TIE to Z1, e.qg., until further Ph%f'#&@wﬂﬁ?sphe
UE (bl ock 424). The Node B may send data for non-GBR traffic on up to
Z1 HARQ processes to the UE (bl ock 426) [ 0037] The UE may det ect
resources no longer being limted at the TIE and may deci de to not

reduce non-@R traffic on the downlink (block 432). The UE nmay
det er mi ne afettingl &t & dusingrisd rMofvailiie) GE@C@SSGG)Z@)ISIS thspdata eonttyy reduest

UE for non afif ol T. a data

cont rol reéﬁggte&'\/\ﬁ agaté?g up%%‘%gé%ﬁ]u%gbgbre %Ellg%éﬁgfe?gﬁﬁﬁﬁm processes
(bl ock 436) [MAd] mayinsendetie tikatate a evbichahe DEque séndt datd dvatrblodgudsts to the
bl ock 438 0 rece ve the.data trol, request
o oy ot Mo T g 15 DS T Rer 55 Tded rBitit bR BRI o B by
the TIE (bl esfeedd2)n OMsl\éﬂdﬁle BJEf&Mytseﬁﬂa expand M&onﬂé(ﬂi&f afedr WANREE at

processes to use for non-GBR traffic for the UE tao Z2, g., . until
further not 1528 ®yecopds ’@En(‘ftﬂ 5tk data gpntrofpequRgsguhase %V%B%Wd%l@fabiﬁ gplue.

nonGBR tr af fjf gnpfr 'd@m% sﬂ{&ﬁﬁ%%‘cé &nﬁrﬁﬁeg{%s %'epﬁﬁt e, where

[0039] I n the design shown in the UE ma t he anoulnt of
non- GBR t r afff ngy A atﬂble%ﬂémivl,mwahic b?hmpdlétqf rigng h@yrﬂ!uwbewveofanmm@ble time
processes (é?l g&pported by the UE, as needed, and sending the updated
Z to the No The Node B may limt the nunber of HARQ processes to
use for non{@@BR t r dh bnathdralesiphahd HEtdoed e stralt dast coftrobegicsadof the mitibe

UE. [0040]1In desi t he UE rra i nfo Node B to jncrease
or decrease %W@pﬁf‘éﬁ‘éﬁ@%ﬁ FEGS BRRYGnt™ Stc%rtﬂgbaﬁi)ﬁénaﬁ Framage th‘éﬁ)“@
an UP request HARQ PESCERSE(A)NBatakiE urméanzsu O@B@e@bnmm/\Ncéﬁ@dl&ﬁtHAQ%
decrease the current Z by one. The de may maintain the current

for the UE, trﬁﬁ%’/’“WWé%é" @%ﬁ%nE%VEWW4 BN AKS avhep saspwrees are Iy at
the UE, andgaygdegs ﬁ@&@s%u\még;t?wk &w%we?gflﬁ%gb réﬁw%i&%ﬁﬁﬂe UE and

[0041] In one design, a data control request sent
"sticky" anmamytebémva hagedont he repatyet SlAKdatEor cmplglther Eqdetmayslcsxemste

by the UE. anpf"‘g' 8;elagf%"‘§§%de%lhng fﬁkﬁsca%%:fcg L/ec[ Foglﬁs tercsegp(t)r ere 0%

may be vali or 'a eriod
aut omat i cal hynmilsmnstdam pitedibt etangbmedninraﬁml palht: ddodemanajoder@sdr&yby a

apply the data Gontr ol fSSP ARY J0SRLRohs I Nl T RS hPduRRY
transmissions sent after the target termination, where P1 > P2, The Node B may also
update Z in other manners based on NAKs and/or other information.
[0044] FIG. 5 shows a design of a process 500 for receiving data in a wireless
comrmunication system. Process 500 may be performed by a UE for data transmission
on the downlink (as described below) or by a Node B for data transmission on the
uplink,
[0045] The UE may determine the number of HARQ processes supported by the UE
{block 512). In one design, the UE may determine the number of supported HARQ
processes (Z) based on the number of HARQ processes (M) available in the system, an
overall peak rate (R} for all available HARQ processes, and a peak rate (Rupported)
supported by the UE. In another design, the UE may determine resources used for GBR
traffic, determine resources available for non-GBR traffic based on the resources used
for GBR traffic and the total resources at the UE, and determine the number of
supported HARQ processes based on the resources available for non-GBR traffic. The

UE may also determine the number of supported HARQ processes in other manners.



9 setting (e.g., using all M avail abl e HARQ processes) when the data
control request expires. A data control request may al so be appl i ed
i n other 0042]In one design, the rate at which the

send dat ar{iﬁg@?@?ﬂ% equests to the Node B may be IlmteHCFWSZ)OP%{'Wmtﬂ
reduce signaling overhead for the data control requests. In one
design, the UE may send a new data cont kbl request after waiting at

| east Q seconds fromthe prior data control request, where Q may be

any suitable value. In another design, the UE may send up to S data
control reqi¥46k pdihe W mappendiinformythvariadisitivayf B mpes of ftIABermed%ﬁe.

The unit of r I t 0043
anot Eelr desn@rﬁ’g&?@@ %%esgé&&de%%éosg lgﬁ)cgnné @Sge’q%els[fwn?%rgﬂﬁﬁ fe 2
nunber of HMAL pomosésiemsnt daayingtthe@mlsd ppapportddiSARQGDrodebses atheaBsaidy
estimate th Z) . that. th can support
based on Nl MAEEDoRY dean b RRacE EdnbiiBhighnthale: fRS souf B himbse
may send m)bﬁsd}iﬁ!ﬁﬁﬁedl‘ﬂﬁﬁqlﬁ&é&%e@%§1n§rn@bs§a%¥‘é alothed Gayletsfor viG@hNAH& iRy

keep track of t nunber of NAKs received fromthe UE and nmay

det er mi ne ZThabEdmenalsn eenderdingainihxgumpssof sxrnepré HARLR prasersesg egayn
decrease Z by fpthwieleldi ned anount if NAKs are received for Pl
percent or nore of HAR%Itransn‘i ssions sent after the target

t er mi nat i on{00#fke N(Td}elE my r*i‘mbfleea@efr@nblyc Nogr Bawtgr withe duaba nftHARQ

NAKs are recgej cep s . 0f t ssmns

after the tgleocestggs Ju? q e(ﬁe ere E’E(B;Ibam%f?gnﬁg%@%g" ey 4 %aatfor
update Z i nnot-B&R tmﬁﬂnems@aas&ﬂ rimBNAKS sappdited HOH@ procefses. mihie AJE may
[0044] FIG 5 sho desi.gn of a proc O for receiving data in a
wirel ess cofirtinf ¢4 tFaf%SE?sgtfaéﬁﬁ? O@ﬁ‘gé‘eéﬁiﬁ%}%{g PESFeREs b\éar‘lI&BlPr‘rgéf’cbs)’StﬁmUén
for data transmdrsistign ROUENGafReEE Bita (@sSholie BBR PE%c R8I Q¥A-GBR BYFie on
Node B for data transm ssion on the uplink. [0045] The UE nmay

det er i ne t H@ o thepembsr ofa momeéle‘-‘s%%sarecaﬁserﬂ‘é@ ey @lspEeqeiveodata for

512). In ongp¥esigPand Y A8t BT e nunber of supported
HARQ processes (2) l%%s on t einlur?i?;t({er oﬁnéngRQ processes (M

avai |l abl e i i004Bk sd6emshawms ovesigl bf pea}paramSéOQﬁnarwéwmgrdam ih a wireless
avai |l abl e esse a %é % i u‘% orted b
The B n SOPRLPARESF R NhaeS Rl S Ehst KUBRRELZH (JURRRAE Ryt
GBR traffi cofHen{Qmaﬂseseapwreeeya\wE laahbduld 614 tﬁQEﬁcCBR)rhﬁﬁcﬁrf ingichisast
on the resoyrces us?fg{%ﬁ GBRtrafflc(?Qgt to ]g § rces t t41e
UP, and det SFhUA®Y Rupgpcesies Stpmebe hqﬁﬁb e i Re
resources avakivaghte el thd Mad&EBRnt b tkcCnuniRe o IEA RBY) r@éa@@seﬂ;peﬁsa Pethe
t he nunber %fE supported HARQ processes in other manners
[0049] FIG. 7 shows a design of a process 700 for sending data in a wircless
communication system. Proccss 700 may be performed by a Node B for data
transmission on the downlink (as described below) or by a UE for data transmission on
the uplink.
[0050] The Node B may receive information indicative of the number of HARQ
processes supported by a UE (block 712). In one design, the Node B may receive a
MAC control element carrying the number of supported HARQ processes. The Node B
may also receive the number of supported HARQ processes via other messages at other
layers. In one design, the Node B may limit the number of HARQ processes to use to
send data to the UE based on the number of supported HARQ processes until
information indicative of an updated number of supported HARQ processes is received
from the UE. In another design, the Node B may limit the number of HARQ processes

to use to send data to the UE for a predetermined time period.



10 [0046] The UP may send information indicative of the nunmber of HARQ
processes supported by the UE to a Node B (block 514). In one desi gn,
the UE ma enerate a MAC control elenent carrying the_nunb
supported%ﬁ?ﬂ fd¥%sses and may send the MAC control é’F@ﬂ@ﬁo{OQ’f’?}s’@he
Node B. In ot her designs, the UE nmay send the nunber of supported
HARQ pr ocesses using nessages at other Uayers or via other

mechani snms. The UE may al so send a change in the nunber of supported
HARQ processes, e.g., an UP or DOM request. [0047] The UE may receive
data from t hi#3kbde TBeo¥odepBt may hendndathde thé UHARD ypr weths sesntsuppdfARQ

by the UE (hlock 516 e i an, e, UP . recelv ata for
non- GBR traf ¥0088383nsugéo %ﬂf Hie %fhﬁ@écgﬂgflagu%%e'z%§gﬁ§®8§%ge%?e%end%@
UE may r eceifsreoddiBR ftr@fﬁc@Rlpt toathd hemios? ofl PLARQ @%dcedslé‘d:@ppém&@&ﬁs UE and
avai lable in the ot her de e ma) rece ve dat
for both GBﬁ‘aFrSEﬁ‘f%/ g’ﬁ@%ﬁ%ﬁ“ﬂ’é‘? Fﬁsl%gﬁ«p B‘;S"’?Séest%’féx l‘e Sﬁtem

supported HAKhRREESIBS NoddB iy J¥RY d@h 36 HoRc eBRErdnt and An-GBR on up to
traffic and non-GBR traffic in other manners. [0048 FIG 6 shows

desi gn of aiheapihenelidABEOPPessesstpnoricA§y dha bE The Nare Bl masalso send Gata
communi Cat' &@B’ﬁ&ﬁfﬁcaﬁ@%gmfnﬁﬁ&ﬂ&ﬁw%ﬁeﬁ modul e 612 to

determne t nunber ocesses supported by a UE, a nodul e
614 to sendiﬂ(ﬁﬁbr metliGo 1§ ahmd's eatcsige obfantapparausiee f@fsehﬂ&ﬁ@dpﬂaan@swesiess
supported b . g%e 6 tQ.receive
Fromthe. noteBepR T ySebh e nitmEl S Ry §rotte a2 Eete ieihRyion
the HE. [004&idatiGe offths hambeLofdeARPrprodesss BuMREES by QUK oihd senetiuigs tiafoa
inawreless ¢ ni cation system Process 700 performed by a
Node B for Aeereka o7t i Nade dhich Hlieoruwﬁlfﬁmur{ﬂacgngé@&q BEGCH3eN HRpOE

by a HE for bgjwransm ssion on the uplink. [0050] The Node B may
receive information indicative of the nunber of HARQ processes

suppor t ed by0¥3LE (Brseadules 7 FIGS 6@nd Saeay C@mprlﬁm@omems,elwﬁynm%@eewe
a MAC contreq Ay -Tal e r

processes. ﬁrdw& ée%&ﬁo@gb trcé&g %g@t 3 ?9 ‘%‘&g%%ﬁr%tﬁé”d‘ rm%?é
processes vfmmnaodmﬁsagemyabmtmeonihamefs I n one design, the Node

Brmy [imt roces usetosn dat
0P based on 0B nuer Bty S i B R b b Ee B for” Bt ot G
i ndi cative Qfan@ﬁissmdahetde niowiEfik. OkaEeUﬂ:ﬁﬁmtp&,@ W@sb”ﬁ&&&ﬁeﬁ) téatrol data

received fromthe UP. |.n another de t he. Node B limt the
number of HERESTHFBAEQs e uphnk s n prs s WAUE TBY sedl pformgtioindicative of

predet erm negk hider RETHAARQ processes supported by the UE for data transmission on the
uplink. The Node B may then schedule the UE for up to the number of HARQ
processes supported by the UE on the uplink. The UE may send data, as scheduled, to

thc Node B. This design may cnsure that radio resources allocated to the UE for data
transmission on the uplink can be utilized by the UE.

[0055] The techniques described herein may provide certain advantages. First, the
techniques may provide flexibility for UE implementation and may possibly reduce
cost. For example, the UE may share certain resources among different applications to
achieve multiplexing gain. Second, the UE may be protected under overload scenarios.
Third, the techniques may provide an effective means for the UE to cope with a high
peak-to-average data rate ratio without having to over-design the UE with a large
amount of resources. Fourth, the UE may be able to provide better user experience. For
example, the UE may be able to launch an application faster by temporarily reducing
non-GBR traffic when the application is launched, Other advantages may also be

obtained with the techniques described herein.



11 [0051] The Node B nmay send data to the UE on up to the nunber of
HARQ pr ocesses supported by the UE (block 714). In one design, the

Node B nm{gﬁ g ?ata for non-GR traffic on up to the nunber of HARQ
processes g@ M by the UE and may send data for GBRCEUSRPESIBK up

to all HARQ processes available in the system In another design, the
Node B may send data for both GBR trafflZ and non-GBR on up to the
nunmber of HARQ processes supported by the HE. The Node B nay al so
send data for GBR traffic and non-GBR traffic in other nmanners.
100521FI G §0Shbws KFGd@shgws eblagk diagpen af udedg0off oNodeRdilAgndatGE il20,a

e o, OISR B DT TR, e

recei ve information indicative o
supported byl@idltguipped vath'D dulesns8 0444 ehreeghdoiat andf PG iNegapBdtvwith Re

UE on up to the n er of rocesses, supported by the UE
[ 0053] TE\e nﬁ%‘ﬁ‘l“@ld?%#ﬁ%h% r%"‘rr%e;?e‘%iﬁff%@t %lzolc)éssor s,
el ectroni csEhgy] Cest Nk BVRI(E 2 AaNING e Sroc@b& G0 MHyGEcHRITROIENG Sdata from a

| ogi cal circuits, nenories, software codes, firmware codes, etc., or
any conbi natiptdrsoprserBaf for [\GH 52D Fol rappmait i rrgcesson S20 e@pmibesess (reve ctredn

descri bed fﬁ{ter?e‘ﬁ?é,raﬂ Hoaaag%@ pﬁ&éﬁffg%ﬁ sk oh2Ge gpﬁazelleifgknlag}g&esses,

techni ques may al so be used’ to cont ata transm ssion
uplink. | n otehdegi bndeteimenddtbaged) os drednuindfeo o EIARS) piaseliseatupyetaf byt U8

nuber o MR PGSR 3%3s5PRA N B e B RARRRH e”

of HARQ pr ocegrgisr/sopeortodd aby ptdvedeldonasl dyebolspl A mitensndib €7 XEmuRiylesiapst
data, as scheduled, to Evﬂe (gode B. This design y ensure that radio
resour ces aFfUdgutaurto MINQE Presrssan 24 Bs rCEOrBn SRtiat HEOGFBTRthK(CEan

be utilizedphyodilg ddfhe EADSRIUNE tHeRORRIGYRSoIdSRAr BES s?ﬁb@l:b,g(fa B¥icable,

provi de certain advantages.” First, the techni ques my provi

f1exibilityanbmaypravids Teppetsymbel sdisamaieyT pdaiaisrs (MEBac®2e dypughri2t.

exanpl e, the, , r , : ' e

applicati on?d%ﬂgrnac fitéggﬁrerm% ipécﬁg%i %?%%Pﬁ&%gﬁggﬁgﬁglt %éee%{ﬂE@;%ﬁyf%gFDM’

prot ect ed ufferDidy EDMbAdets.¢ émabtaiosan Ftput damplesstrednh Haguemduiator B wage

an effectiv ans for the UE to cope w.t hi eak-t.0; aver age

Gnta rate r SETEF RS LeA nin s [ p S BRe i il BRSO R ot

amount of r et Reshtaifradbivilink figndlETraymniiek sighels Fomdmodilslers 8R4 Bhough
For exanp bée to launch an

user experi Sgce. p l e, the UE g{ay be

appl i cation _%{é’f‘agr CHARPIRISS VR Pyenay it dyo 3@8#@?9&1“@%_ when t he

appl i cati on[ggsg] aunahed.126X hednadyantagash 98Y @by b AR AARRKWIds

the techni ques described herein. ) _
from Node B 110 and may provide received signals to demodulators (DEMODs) 954a
through 954r, respectively. Each demodulator 954 may condition (e.g., filter, amplify,
downconvert, and digitize) a respective received signal to obtain input samples. Each
demodulator 954 may further process the input samples (e.g., for OFDM, SC-FDM,
CDMA, etc.) to obtain received symbols. A MIMO detector 956 may obtain received
symbols from all R demodulators 954a through 954r, perform MIMO detection on the
received symbols if applicable, and provide detected symbols. A receive processor 958
may process (e.g., demodulate, deinterleave, and decode) the detected symbols, provide
decoded packets for UE 120 to a data sink 960, and provide decoded control
information to a controller/processor 980,
[0059) On the uplink, at UE 120, a transmit processor 964 may receive packets of
data from a data source 962 and control information (e.g., information indicative of the

number of HARQ processes supported by UE 120) from controller/processor 980.

Transmit processor 964 may process the packets and control information and provide



12 [0056] FIG 9 shows a bl ock diagramof a design of a Node B 110 and
a LI E 120, which may be one of the Node Bs and one of the UEs in FIG

. In thi Node B 110 is equipped with T antennas, 934
through 93“?%{%%@7& 120 is equi pped with R antennas 9§§3mgﬁopgﬁfﬁﬁm

952r, where in general T 1 and R 1. [0057] At Node B 110, a transmt
processor 920 may receive packets of dat’a from a data source 912 for
LI E 120. Transmt processor 920 may process (e.g., encode,

interl eave, and nodul ate) the packets for transm ssion on one or more
HARQ pr ocesd#8s symbile hndm@ptﬂ@é sldvehcé‘r, n¢speadivblas elchesmbble froomiyersmaf proyXROr

processes Sggcp%riﬁgp@éo# g%z Tﬁ‘éce WP6ESTR l?cr%O 1 erp%rpor cessed by

recei ve and” process con |on Yoma ¢ S€Eor
940 and pr owiodelaten®ial ths:gagln@ls& aﬂd trasngtgd to Made BUIIDI phieNodypBt110, the

mul ti pl e-out pu ) 930 .may per atl a rocess

(e.g., prec 'ﬁl‘g% %Oﬁgmd&%aﬁg@n’ﬁ@f Je %lef?gwg‘iﬁiyr 3P %%‘g prﬁﬁﬁf?ﬁ{?%y
pi | ot symbobigmodullatéePdIC atRicdapgd dTayIMD Od'dt&%rT%BﬂipldE;pl&ﬁHIEO|an§tﬁ1ﬂ§éf5
to T nodul ators (MDs) 932a through 932t. Each nodul ator 932

process a rBEPeSEd V¥ buesit BipRpeiT 1% darmbian ghe dﬁ@dew&etssend:wtroi

CDVA, etc. )mtf&.n%%mrgn@nﬂ%eypyﬁ 18@npl e stream Each nodul ator 932 may
further process (e.g., convert to anal og, anplify, filter, and

upconvert) {Hé0but Sintreliergprocesere 8P eud Bt wiy dacd dyndricratios iagNalle BT110
downl i nk si 0 32t be tr nsm tted
viaT ant onft UBoiZ0° FPRENHO S faRradt Byt tip solBY! Phopl {05 B
ant ennas 952a GBRoufic aﬁdzlbr myGMcemﬂﬁe tbheE ciawrﬂascmlkon; tignalnsbel rofrH ANRGe

B 110 and ma rovi de 18 ignal s t duI ators 54a
Chr ougn 9s4procsSyReR Ty VB2 Bt S0GRIBs Hiaapocnias FrOROEIcas.
filter, a”pN'ofiN B 1d0WSQRMBIh or @Rt ﬂirgcbﬂpr@&ks fﬂ)Oriﬁﬂ@Qt onﬁ*er@'B’ﬁﬂ)cess
signal to obtain_input sanples. Each denodul ator }/hfurt er

process t he/PhpuFlG a%ﬁpé@f Othey processes forthy teEiiElﬂ-‘‘IF'-IBIY!/lde @E. ) Prpgessor
obtai n recepyg qPé%nnglle? eV §hEGHQT at 1%8Ym B Slcg/flrél\/%qmrt of

synbol s from al u ators 954a through 954r,
det ecti on onprackss 408ceFliedt foy theolE, irbccap i maEHGeﬁ @Jd@rptmvpubeesd@tfecﬂed

synbols. A LV 9 e. g,

Gl nteri eav TGS ATER R 8" 1o e B2 550 Sad e iar I Bl codes
packet s for fddiNGdH2@B 1 ) add3E a2& iredpeQBaAly. amdc}q@ﬂmw e rsceilathlcUBE fovldata
information to a contraqller/proce 00590ntheullnk at UE
120, a trangﬁ‘i‘sfmfﬁ‘%]c%%g@r f%ﬁiﬂﬁéﬁ@éé@'ﬂ@% rﬁl[a@%tp oe HRUCT BRI OB
source 962 gnddseateel information (e.g., information indicative of

t he nunber of HARQérprocesses supported by LTE 120) from

control | er/ PH%tkssdhossef skith Birfberrt ik wdsriang ghat dpfpripstionaad signals may
packets andygonEQhtel REQLTRY &% %Q:tjp b Sent technologies and techniques. For

cxample, 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.

[0062] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
disclosure herein may be implemented as electronic hardware, computer software, or
combinations of both. To clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and

design constraints imposed on the overall system. Skilled artisans may implement the



13 data synbols and control synbols, respectively. The synbols from
transmt processor 964 may be precoded by a TX M MO processor 966 if

appl i cabl fur processed by nodul ators 954a throu 4r . and
transm‘ttg’fﬁ‘)?‘g"’}&@gé8 B 110. At Node B 110, the uplink s?’gﬁgﬁgé""?’P%MOUE
120 may be received by antennas 934, processed by denodul ators 932,
detected by a M MO detector 936 if appIVbabIe, and further processed
by a receive processor 938 to obtain the decoded packets and control

information transmtted by UE 120. [0060] Control |l ers/processors 940
and 980 may deficribest faristombier an i \orying wWodeloB adl0 parigulde applcation, but such

respectivel | er / C r : t . ansgn. Ssi on of
Gar o for " colrp PRPHd s SRR RN 0er RGBS WS eyl L SERRRE Poft e
nunber of HARPe:pf the peseas deajpparet ed by UE 120. Processor 940 and/ or

ot her proce a nodul es, at Node .B 110 na rformor direct part
of process i@%gfn I Vaﬂo‘f‘%ﬁmﬁiﬁaéwﬁlga%‘c%,lb][‘b‘ik&cégg‘ﬁ%(?niq]r?‘ff—"i”@ def?“be% n
and/ or ot hegofHeERSH@stht Alsclobe heeNhHeSin(eSEdntded pBE6Ricd willl PERsHOr
980 and/or other processors and modul es at UE 120 may perform or

di rect part PBIPOHy Feessor4pdigitgl ppml mogesior {RePuen applisabans spoiici iptepatsd
5, and/or o . f i j i :
Lhe&lit HQEsSSESd tp%grﬁrﬂﬁaﬁl@%%tg'agﬂd??Fﬁ@ﬁ? bt B&e: er%éﬁoh{é‘réabbe logis

Menories 942 and 982" may store data ] program codes f

and UE 120, dedepedisirete| gate fors shesdiidre logdat 4dinmrgte s birdaadee cdfisontats, datany
transm ssio . 1.h wnt i nk r | i,nk i.de. resource
grants for t@ ?nlg&g %:thogldtuglga fifi':ség.n%?%%ﬁ oéhee fél &g il Séﬁ%’% llﬁgr%glr t E\/\%etﬂl Fréfiﬂ'
under st and phgbsd proassamagrbcandicsipeptatssr, ayinhie: diepaase nietiocsidrgnaarbe

of a variety of different technol Oﬁi es.and techni ques. Fgr exanpl e,
data, instr 88 FONSIHCBRIRRTES" PTG el RCONEP ?{aP"sS,tatBi“’E%,m%yébg‘]FD’%‘fssor

and chips t hal al8be hapkrbrte s e orhtih /e RPudmphiBigAe Pk ss, 685 6 thRbineilon G
be represented by voltages, currents, electromgnetic waves, nagnetic

fields or parDSE egd @pOlierapropesedresa oPluigibt jf| EECIOBIOCYHTIS.c MBI ALt MOT§
thereof. [0062}1h086,0f bkt i, Dt p=Yeloll=Tol Hﬂ%l

various ill ust rgt ?vgor?ong%yn %Wks?bﬁoggﬁég, ioﬁ%:rjlg%@,&an r%tpglbri t hm
st eps descrill¥d] i n Thensterst pbr wethhd tdrealdprstbino descebddle freiconmeatiorbavith the
i npl enent ed I oni.¢c ha e, ..C ut.er, sof twar or

conb nat 1 ondEPSEBHeRThE DAL 4 PN B RRL WA Ere mpsulgirrpypd
of har dwar e bandpreadssarpoein ¥ asmbiustidnl dfutht b veA conpakanddule hlhgelsde in
nodul es, citcyits, and_steps hav en descy | above rally in
forms of ¢ hEAM IEET OBt PO EORLASUER FURGE: BRaP: SEPEOM memcd,
i npl enent ed r@sst@aHENRdisk, QreBSfbWalik, §EPERAS, YRRy §ihe B bf Gbthgd medium
application and design constraints inposed on the overall system

Skilled art kBeW ey artphepremplarn storaps mepdann ispeypled e thedregepsoy spgh that
fect si ans- SRS Rar “ErrfEMBLog RN, GR LAk mRihaBUER, LR "
scope of thén fradtemptivh, dl eragemcdiGOaByTheintegral cutheiprdagssor.alhasprocessor
I ogi cal bl Oﬁﬁé ’thems)tgrlgllgéa $he m@ﬁ' n%{yr Pelsjiid% Sn %%Sﬁgfcb eq"hie hsic may reside in a user
terminal. In the alternative, the processor and the storage medium may reside as
discrete components in a user terminal.
[0065] In one or more exemplary designs, the functions described may be
implemented in hardware, software, firmware, or any combination thereof. If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage

media may be any available media that can be accessed by a general purpose or special

purpose computer. By way of example, and not limitation, such computer-readable



connection wth the disclosure herein may be inplenented or perforned
wi th a general - purpose processor, a digital signal processor (DSP),
an applicatl ific integrated circuit (ASIC), a field

pr ogr ama égﬁgﬁ@g%rray (FPGA) or other progranmabl e IB§F’85@3WP38§1,0

di screte gate or transistor logic, discrete hardware conmponents, or
any conbi nation thereof designed to per]f5ormthe functions descri bed
herein. A general -purpose processor nay be a m croprocessor, but in

the alternative, the processor nmay be any conventional processor,
cont rol | er, mgiliercee samposd BAM, ROKE ZEERAAENCRROM @rasbarsytical sk sibrage,
be i npl enen : C i nat | f i i o T

conbi nat i onbggnegl%[%é Sgdr%ea&nqﬂgér?ﬁagggtgcggg%ﬁaééqgevgﬁ%érog%ﬁy Qﬁlg?medmm that can
m cr opr ocesbongd toneriosr se dedifed Hojyrac eskanans n o fiyrimetihamcibistor data
DSP core, or a?‘?l ot taeé suc confiegi ration. 1100641 The .s]tselﬁls5 of a

met hod or afGSHEhAdBY AR DERFI ot SHICHH PHROR® PhiPeaiRlsRiTRY cgmputer,
herein may beaerhasliRepdit 08 Ghédaliprgds grRERor. | NI, 80 LORERIINOE Wréherly
executed by a processor, or_ I1n a_ conbination of t he two. A software
nmodul e ey FESEdR CORPEENERHRSTYediyM.aEor srampleyil tapftiareds (ranspigd\irom a
menory, EEPREM;eimiey, or' i SR sotleE dsifld §Koadal ' GHBVAR §p tééueAgwisted

CD-ROM or any other formof storage nedfum known in the art.

exenpl ary spar.aigitahreudisenther §ne doPlledr woclessaegmologiss snchsasanfrarbdtradipeand
processor c i,nf o i fromeand wi i.nformat| to,. th

st orage md?ﬁ%&% n’tﬂgeé1 tgl?t%é?)ﬁ%t?a\r?g?’ f{b%léggt Co?%)geé tvr‘r'il;‘saeldu lrr‘raqgﬁlbedr wikcless
i nt egral totdcchelgriacash as inffdred, padiceaglonicadichve huee dichidad)én teddafinitivayof
reside in an ASIC_.The | C may .reside in a user terninal. In the .
Ei ter nat | ve P ST anaed et apeiyiS bR Ry C P gt g optica
di screte coaRENEBHA VehsaBleUSSS (IVCDN cdpy diSOBRILbR-@P QLRI WwhBRE Qisks usually
exenpl ary designs, the functions described may be 1 nplenented in

har dwar e, s&WPEUkiFe, datg rgaeecally, veily donbitaerotes dpfer epicelly with lasers.
i mpl ement ed copbRGENRSLihel4BvE YRGHE A0S ﬁ@}ﬁcﬁx‘aeétwq{hﬁp tHNsBhe of computer-
transmitted over as one or nore instructions or code on a

conput er - r es@diilemgdidi um Conput er - r eadabl e nmedi a i ncl udes both
conmput er st ia.and c icati,on,. medi a .i ncl udi,ng any. medi um
Chat aci 11 Mgl A 3ranssTRIMLER I8 ITERLE 1 PRk E A ARsHD:
anot her. A shtibedgehéerad kamaeyorhae ateydig@iitea DY &ion® thodifichiidns @ thehksclosure

accessed by eneral purpose or special purpose conputer. B of
exanpl o, andhat Y RPN 1o SiRsh SKBRP (R EI% b aadieETEES piBTiblcs Apfined
conpri se RANireidGhy BEERIROMI tCHMBOM Rfiot WBkou@ BEfatdly bk KheSépRitadacope of
magneti c di sk storage or other magnetic storage devices, or any other
medi um t hat theadsahsuigs ethusothe disclpsge is pefyiategdedd todw lpnitagr tarfhe exemiesaavd
in the for mygfiedsnRkériteliHRs Ble BabeShdHidel RS wald: &Jagé cEAMBE with the
accessed by a general - purpose or specl al - purpose conputer, or a

gener al - pur posaples aslpeutldbatpnes peslesgdmerassor. Al so, any connection is
properly ternmed a conputer-readable nmedium For exanple, if the
software is transmitted froma website, server, or other renote

sour ce usi nis7toaWHATHCEAIMEDRIS:Optic cable, tw sted pair,
digital subscriber line (DSL), or wireless technol ogies such as
infrared, radio, and m crowave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wreless technol ogi es such as infrared,
radi o, and m crowave are included in the definition of medium Disk
and disc, as used herein, includes conpact disc (CD), |aser disc,
optical disc, digital versatile disc (DVD), floppy disk and blu-ray
di sc where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Conbinations of the above
shoul d al so be included wthin the scope of conputer-readabl e nedia.
[ 0066] The previous description of the disclosure is provided to



CLAIMS 1. A method of receiving data in a wireless comuni cation
system conpri sing: determ ning a nunber of hybrid automatic
retransm ssion (HARQ processes supported by a user equi pnent (UE);
sending information indicative of the nunber of HARQ processes
supported by the UE to a Node B; and 16 receiving data fromthe Node
B through one or nore HARQ processes, wherein the nunber of the one
or nore HARQ processes does not exceed the nunber of HARQ processes
supported by the UE. 2. The net hodTeAlMBai m 1, wherei n det erni ni ng
t he nunber of HARQ processes supported by the UE conprises

determ ning the nunber of HARQ processes supported by the UE based on
t ot al hurbaethefl oFREvVinzolatisis @svitplas babmenicatidniystems temrisarg: over al |

by ¢ he. UE P o Ao B G S R SRR PR e 5 el R R

of HAR@cpradgaeesUENpported by the UE conpri ses determ ni ng
resources ayail abl e at the UE non- gu ranteed bit rate (non-GBR
traffic, SSHUNHELAPREAR ifligafse A ihs ambe BeessssuRRAsisdrydhe B to a
t he UENga§Bdargn t he resources avail abI e for non-GBR traffic. 4. The
nmet hod of claim 3, wherein deternining the number of HARQ processes
suppor t ededsy inghdatyrom fihe fade Sothprigh @ deorntAR Y proessses; Bbsreinsidd nfupber

guar an ff et er e resources
vai t bt 2 PRt b Ok AR Bl bbbt AT LERT QL AR BB
traffibytwedH.otal resources at the UE. 5. The nethod of cI a| m 1,

wherein sending information indicative of the nunber of HARQ
processes supported by the UE conprises

2. The method of claim 1, wherein determining the number of HARQ processes supported by
the UE comprises determining the number of HARQ processes supported by the UE based on
total number of HARQ processes available in the system, an overall peak rate for all available

HARQ processes, and a peak rate supported by the UE.

3. The method of claim 1, wherein determining the number of HARQ processes supported by
the UE comprises
determining resources available at the UE {or non-guaranteed bit rate (non-GBR) traffic, and
determining the number of HARQ processes supported by the UE based on the resources
available for non-GBR traffic.

4. The method of claim 3, wherein determining the number of HARQ processes supported by
the UE further comprises

determining resources used for guaranteed bit rate (GBR) traffic, and

determining the resources available for non-GBR traffic based on the resources used for

GBR traffic and total resources at the UE.

5. The method of claim 1, wherein sending information indicative of the number of HARQ

processes supported by the UE comprises



17 generating a Medium Access Control (MAC) control el enent
can-ying the nunber of HARQ processes supported by the UE, and

sendi ng the MAC control elenent to the Node B. 6. The nethod of
claim1l1, wherein receiving the data conprises receiving data for
non-guaranteed bit rate (non-GBR) traffic fromthe Node B through the
one or nore HARQ processes. 7. The nethod of claim6, further

conprising receivjng data for guaranteed bit rate (GBR) .traffic from
the Node ftrﬁtﬂwg%fggwgl 6?“%9@%’-@%@&8@%‘%‘3 SPAFAEARS thepumber of 8o

Syst eMproc&ses agpdrRQdnObEChal m 1, wherein receiving the data
conprises recelving data for both guaranteed bit rate (GBR) traffic

and non- gerdinmthe dABicontrelteten(andie-toBNpde Baf fi ¢ t hrough the one or nore
HARQ processes. 9. An apparatus for w rel ess communi cation,
conprising: a wireless transceiver; and at | east one processor
coupl ed. t @ht heetidd ef ebsmt I, awbaeinveteciaing thonrkhiageumediseo retetvédgridme far non-

nunber of hyhrjd automatic retransm ssio rocesses suppor
by a u@éﬂrrar&%‘%i b (PORCBIRY tiativg Ry Benofod iaRen e, Brop: THEe HARQ
nunber ,@kedsWRQ processes supported by the UE to a Node B through the

wi rel ess transceiver, and to receive data fromthe Node B through one
or nore HARQ processes, wherein the nunber of the one or nore HARQ

t - : - t
Phe te’ > THP B8 o AREE, hofhed WY KRR AR RR RS BUBR S A0 RUBRY
pr oces gafficifsne thieN ogle Bettirdugh de¢ er mbrél ARQquvcees:s avalablalih Gealystéthe UE

for non-guaranteed bit rate (non-@R) traffic, and to determ ne the
nunber of HARQ processes supported by the UE based on the resources

avai | aBl eTh®mdaa- 6BRalh af, fowkorein receiving the data comprises receiving data for both
guaranteed bit rate (GBR) traffic and non-guaranteed bit rate (non-GBR) traffic through the one

or more HARQ processes.

9. An apparatus for wireless communication, comprising:

a wireless transceiver; and

at least one processor coupled to the wireless transceiver and configured to determine a
number of hybrid automatic retransmission (HARQ) processes supported by a user equipment
(UE), to send information indicative of the number of HARQ processes supported by the UE to a
Node B through the wireless transceiver, and to receive data from the Node B through one or
more HARQ processes, wherein the number of the one or more HARQ processes does not

exceed the number of HARQ processes supported by the UE.

10. The apparatus of claim 9, wherein the at least one processor is configured to determine
resources available at the UE for non-guaranteed bit rate (non-GBR) traffic, and to determine the
number of HARQ processes supported by the UE based on the resources available for non-GBR
traffic.



18 11. The apparatus of claim9, wherein the at | east one processor
is configured to generate a Medi um Access Control (MAC) control

el ement carrying the nunber of HARQ processes supported by the UE,
and to send the MAC control element to the Node B. 12. The appar atus
of claim9, wherein the at |east one p¥ocessor is configured to
receive data for non-guaranteed bit rate (non-GBR) traffic fromthe
Node B.t hrgugh the one. ar re HARQ processes. 13. The apparatus of
claim é? PP L gg\ffhfaﬁé%% Bclea Gne PEOcERF g ERTEigUted P SERTIPE 2

data f Qfedh@t Maar @éﬁtﬁﬁq_l\@ix@)h cadiRol (§BRnt tdatyinzCcn@ AP -FURA RDY fRMesses
bit rate (non-@BR) traffic through the one Oor nore HARQ processes.

14. Ansupppeehbxdefds apd fociend the higeltalement sohp Nodé Rg:

processi ng neans for determ ning a nunber of hybrid automatic
retransm ssion (HARQ processes supported by a user equipnment (UE);
and 12, Thewppaedtesst daiars odierst the anizbdtioaapiovekyt i€ oehfl gatkdtte rdcb®e data for

processi ng neans,,.the wire t ranscei yer_ in di ng: _neans for
sendi naoq'g‘f%?% i@ﬁxq%@%@ﬁ@i t@%?ct ﬁ@mn ﬁﬁ\@degé Ltjlﬂﬂ feissyggore HARQ
suppor hededdys. the UE to a Node B; and means for receiving data

fromthe Node B through one or nore HARQ processes, wherein the
nunber of the one or nore HARQ processes does not exceed the nunber

of HARE: p t . i
2, "R DrREERRERL SRR R B8l Fov oo o SR P AU
suppor battl goyrahteed biErato{pB R siealfic andreengudrancaddtiemts (nomGRRY salfichsough the
avai |l abl e at t%&#& for non-guaranteed bit rate (non-@GBR) traffic,

and  “We¥AEF PEFRSHT ng t he number of HARQ processes supported

by the UE based on the resources available for non-@R traffic.

14. An apparatus for wireless communication, comprising:
processing means for determining a number of hybrid automatic retransmission (HARQ)
processes supported by a user equipment (UE); and
a wireless transceiver communicatively coupled to the processing means, the wireless
transceiver including;
means for sending information indicative of the number of HARQ processes
supported by the UE to a Node B; and
means for receiving data from the Node B through one or more HARQ processes,
wherein the number of the one or more HARQ processes does not exceed the number of

HARQ processes supported by the UE.

15. The apparatus of claim 14, wherein the means for determining the number of HARQ
processes supported by the UE comprises

means for determining resources available at the UE for non-guaranteed bit rate (non-GBR)
traffic, and

means for determining the number of HARQ processes supported by the UE based on the

resources available for non-GBR traffic.



19 16. The apparatus of claim 14, wherein the neans for sending
information indicative of the nunber of HARQ processes supported by
the UE conpri ses means for generating a Medium Access Contro

(MAC) control elenent carrying the nunmber of HARQ processes supported
by the UE, and neans for sending the MAC control elenment to the Node
B. 17. The apparatus of claim 14, wherein the neans for receiving

t he da ri ses s f recei vi ng data for, non-guaranteed bit
rate (ﬁ]%n- PPATAIS 9L iR W HETRB AR BER @agwderrgemé%laafm iRshieatigpRO the

pr oces s@fber of BIARD BrRBRES APt byth@Um chthprighier ei n the means for
receiving the data conprises neans for recCeiving data for both

guar ant ed@eaps forggrasatingRrR)ledivar AreesaRentrod Mia cantrdetensnt cargtieg the number
(non- GBRYAR 1&&45@5@%?3&%2%&’(5@&% more HARQ processes. 19. A

conput er program pro nprising: a non-transitory

conput er -maas &l lsendirerkhel v A0 opuiticd ielegient to the Node Bode stored on the
medi um for causing at |east one conputer to determ ne a nunber of
hybrid automatic retransm ssion (HARQ processes supported by a user

equi pment Thblapparatus of claim ¢O0RhGEAMEI nREnst B rdRFideMhE AhiaCRUPHEG hbGis Fbr
| east one _cogut er to send information indicative of the nunber of

HARQ preseisgeistasigppesgussanigedibiiaratgtneny GBR G cBrora e Node B throughglie one or

stored di for causing the at | east one conputer to receive
dat a flrng%liiﬂg\q@deéégsfhr ough one or nore HARQ processes, wherein the

nunber of the one or nore HARQ processes does not exceed the nunber

of MR%.p{“}?ngpsp%l%%uss&p cReg{nt FAE wtyeréix? ?heugéans for receiving the data comprises means for
receiving data for both guaranteed bit rate (GBR) traffic and non-guaranteed bit rate (non-GBR)
traffic through the one or more HARQ processes.

19. A computer program product, comprising:
a non-transitory computer-readable medium comprising:

code stored on the medium for causing at least one computer to determine a number
of hybrid automatic retransmission (HARQ) processes supported by a user equipment (UE),

code stored on the medium for causing the at least one computer to send information
indicative of the number of HARQ processes supported by the UE to a Node B, and

code stored on the medium for causing the at least one computer to receive data from
the Node B through one or more HARQ processes, wherein the number of the one or more

HARQ processes does not exceed the number of HARQ processes supported by the UE.

20. A method of sending data in a wireless communication system, comprising:

receiving information indicative of a number of hybrid automatic retransmission (HARQ)
processes supported by a user equipment (UE); and

sending data from a Node B to the UE through one or more HARQ processes, wherein
the number of the one or more HARQ processes does not exceed the number of HARQ processes

supported by the UE.



20. A nethod of sending data in a wirel ess comruni cati on system

conpri si ng: receiving information indicative of a nunber of
hybrid automatic retransm ssion (HARQ processes supported by a user
equi prent (UE); and sending data froma Node B to the UE

t hrough one or nore HARQ processes, wlérein the nunber of the one or
nor e HARQ processes does not exceed the nunber of HARQ processes
The net hod .of claim 20, further

d t 1
iiiﬁB?.r I &%ﬂ?ﬁhtqdﬁg claia 2Huﬁ‘ﬁé?1 gprrigae Simiting thegpumbepeidhe pbe essiese HABY
to sengrdcbBedded 16 QerddnBe Wha tt® teNEE MY PR unDer HIARQ&E 3 3 WHAE%QM

by the UE until information indicative of an up date
pr oc es SEsungil piformpasign pydieadtize OEan ypdatssiaiungyr bf Hmm QrOUEsses 2pporfddeby the UE

rret hod rther conmprising limting the nunber of the one
lsqltgﬁaéapﬂr]ag%%ssﬁe% used to send the data to the UE to the nunber

of HARQ processes supported by the UE for a predetern ned period of
tinme. 3., The t hod. of claim 20, wherei.n ceiving the information
i ndi cagf Eh%wethﬂng Eﬁﬁﬁ'@ 0#“ hﬂwjé%ég‘é‘ts‘n% ﬁblmb@a%'%lepﬁ%owow HARQ

CONPr i 5R%eds@CRIM itHGerRl INB dhid b ALEE S0 N EkRber FRAR 6 Pbdeles @t@%ﬁ@& by the
carryi U%fthe nunber of HARQ processes supported by the UE

met hod Usffoep aredeteoningdhegrisidiol §edi ng t he data conpri ses sending data

for non-guaranteed bit rate (non-GBR) traffic fromthe Node B to the

t hrough the one or nore HARQ processes. 25. The nmethod of claim 24,

f ur t he3.cdilprmahmyof elaih 12§, dateidf eeeigingrha tigfotndlion indit&ive@Rhe hbabEi 6f
h one or mare HARQ processes

fromt de B to the 0

avail a ﬁrctcﬁ%‘f‘e%f}ﬁtp@ﬂf’gb%g] {ii%e“’ﬁ’é’f’ﬁ?fdreﬁ?mégét Medigm Gerspelaned (MY
t he datéht0BRmettansRRAhORraRE @fﬁﬁk{%’%@e@é&% r%@qu bid yate (GBR)
traffic and non-guaranteed bit rate (non-GBR rafflc fromthe Node B

to the UE through the one or nore HARQ processes. 27. An apparatus
for wibel ggg &&HHAJ’HfC&éihOQO, GRERIH §é1{21%g the data comprises sending data for non-

guaranteed bit rate (non-GBR) traffic from the Node B to the through the one or more HARQ

processes.

25. The method of claim 24, further comprising sending data for guaranteed bit rate (GBR)
traffic from the Node B to the UE through one or more HARQ processes available in the system.

26. The method of claim 20, wherein sending the data comprises sending data for both
guaranteed bit rate (GBR)} traffic and non-guaranteed bit rate (non-GBR) traffic from the Node B
to the UE through the one or more HARQ processes.

27. An apparatus for wireless communication, comprising:

a wireless transceiver; and

at least one processor communicatively coupled to the wireless transceiver and
configured to receive information indicative of a number of hybrid automatic retransmission
{(HARQ) processes supported by a user equipment (UE), and to send data from a Node B to the
UE through one or more HARQ processes, wherein the number of the one or more HARQ

processes does not exceed the number of HARQ processes supported by the UE.



a wreless transceiver; and at | east one processor

comuni catively coupled to the wireless transceiver and configured to
receive information indicative of a nunber of hybrid automatic
retransm ssion (HARQ processes supported by a user equi pnent (UE),
and to send data froma Node B to the2lUE t hrough one or nore HARQ
processes, wherein the nunber of the one or nore HARQ processes does
not exceed the nunber of HARQ processes supported by the UE. 21 28.
The apparatus of claim 27, wherein the at | east one processor is

conf i gpg edrieOaph@GRIsET FaiMELH, UMeRGf BRSatGostt bat ptdVBGhr BORhfiRhre8 & MR Bve a
carryl&% t he nunber of HARQ@processes supported by the UE. 29. The

appar aMgdivsf Acpessnamtrol aontrpd ehemeng pgtryingethp rowebss of HARQ processes
confi gﬂfgsﬁg%pbfﬁggmjat a for non-guaranteed bit rate (non-GBR) traffic
e

fromt B'to the UE through the one or nore HARQ processes.
30. The apparatus of claim 27, wherein the at |east one processor is

configured.to send data f oth guaranteed bit rate R, traffi.c
S ot ot AeEae B SrLT T Wt e ROTARE Lo IOn ARG RO Hb Esepd g dor
UE t hr gaigBudrdifecdnsit Ate (A GBIORRMAE G058 No®@ B toheRINafowh BX6habImbe:
data in a wirel ess conmunication system conprising: determning a

nunber HORQp19essgesaut omati c retransmi ssi on (HARQ processes supported
by a user equipnment (UE); and exchangi ng data through one or nore
HARQ processes, wherein the nunber of the one or nore HARQ processes
does ndd. ke epmhrdtheoinlmbe??, othetdRPept bogswe praappoisteedipyred tvesculEdata for

Cecel v EHAREF BihAe NGO SR SRR FETBRAON ek GRRAFGL D PocEdtus th
33. ThEo#eBhetheQfE GhraightBdondiendt MBS PRREseY the data conprises

sending data fromthe UE to a Node B through the one or nore HARQ
processes. 34. The nethod of claim31l, wherein determning the

number 3 0f AHARR, PbOGRARRISHRPEI Bkl WeaERIleRE Solfli GhdN NI NY
t he nunber of HARQ pr ocesg:es su&ppoer ?geééBﬂf}mt Eg %Eg{gaeségg oﬁﬁér%e Sour ces
avai | abl elegtminfrez dJErhlgar off bpbrifliartamt@edtrmsimissaine HARQ) GBR)ss¢srsappareed by a
user equipment (UE); and
exchanging data through one or more HARQ processes, wherein the number of the one or

more HARQ processes does not exceed the number of HARQ processes supported by the UE.

32. The method of claim 31, wherein exchanging the data comprises receiving data from a Node

B through the one or more HARQ processes.

33. The method of claim 31, wherein exchanging the data comprises sending data from the UE to

a Node B through the one or more HARQ processes.

34. The method of claim 31, wherein determining the number of HARQ processes supported by
the UE comprises determining the number of HARQ processes supported by the UE based on

resources available at the UE for non-guaranteed bit rate (non-GBR) traffic.

35. The method of claim 31, wherein determining the number of HARQ processes supported by
the UE comprises determining the number of HARQ processes supported by the UE based on



35. The nethod of claim 31, wherein determ ning the nunber of HARQ
processes supported by the UE conprises determ ning the nunber of
HARQ pr ocesses supported by the UE based on 22 negative

acknow edgenents (NAKs) received fromthe UE for prior transm ssions
of data sent to the UE. 36. An apparatus for wireless communication,
conprising: neans for transmtting and receiving data or control
informati an wi.rel means for ni.ng a nunber of

hybr i St e e Eg?ﬁ?ﬁi%ﬁ &62@% g@@ﬂ%ﬁ%ﬁﬂewnwf datq 3@ to
equi pmgRptug.UE) ; and means for exchangl ng data through one or
nore HARQ processes, wherein the nunber of the one or nore HARQ
processes does not exceed the nunber of HARQ processes supported by

the UEss apolhnaBPalatiisofli biali Bmphgrei n the means for

exchangi ng t ata recerves e B through the one or
nore HARQ pmezedsesansming Exlrtbreaqmag dhﬂas:r cintol aifvAnGion wheleedliy t he

nmeans for excha t he. dat a ata fromthe UE to a B
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36, V\hgrp@bﬂedisgeamae@lﬁlgéntqgg?raﬁum ng the nunber of HARQ processes
supported by the UE determ nes the nunber of HARQ processes supported

by the UE béwd fehexchansinecdate Giatich ape er morethdROProcssseporhagein tharuegr of
bit ra
t he mgkﬁs&?g?mm qgnfobé\ss ecf})%% n t@%o%@% perrgges g%oﬁg%ey\ghgé&]téa by

t he UEthddir ni nes t he nunber of HARQ processes supported by the UE
based on negative acknow edgenents (NAKs) received fromthe UE for

prior transm ssions of data sent to the UE
37. The apparatus of claim 36, wherein the means for exchanging the data receives data from a

Node B through the one or more HARQ processes.

38. The apparatus of claim 36, wherein the means for exchanging the data sends data from the

UE to a Node B through the one or more HARQ processes.

39. The apparatus of claim 36, wherein the means for determining the number of HARQ
processes supported by the UE determines the number of HARQ processes supported by the UE

based on resources available at the UE for non-guaranteed bit rate (non-GBR) traffic.

40. The apparatus of claim 36, wherein the means for determining the number of HARQ
processes supported by the UE determines the number of HARQ processes supported by the UE
based on negative acknowledgements (NAKSs) received from the UE for prior transmissions of

data sent to the UE.

41. An apparatus for wireless communication, comprising:
a processing system configured to:
determine a number of hybrid automatic retransmission (HARQ) processes

supported by a user equipment (UE); and



41. An apparatus for wrel ess conmunication, conprising: a processing
system configured to: determ ne a nunber of hybrid automatic
retransm ssion (HARQ processes supported by a user equi pnent (UE);
and 23 exchangi ng data t hrough one or nore HARQ processes, wherein
the number of the one or nore HARQ prdtesses does not exceed the
nunber of HARQ processes supported by the UE. 42. The apparatus of

claim4l, wherein 1r{chhan ing the data CO%@SS recei vi ﬂ% .daLa frgm af
Node B through tHE"BRESIH hbre! Protesses PrAFSsemE dPa oyt ©
claim4l, wherRl sheeGhed H ARQ! f16c stk Ao HRY 288 HhendhBer SAHARKY PRLLKE
UE to a Node B through the one or nore HARQ processes. 44. The

appar atus of &roRedly thifld-ei n det er ni ni ng the nunmber of HARQ
processes supported by the UE conprises determ ning the nunber of
HARQ pr ocesses supported by the UE based on resources avail abl e at

t he UE4Z.oThneppauas ahtlemd 4bj wheraihesxChaorginGBRY dataafofriptises #beiviipelata from a

appar at.u f..claim4l, wherej eterm ni ng the nunber of HARQ
procesgg‘ie g&g%&itﬁ]ﬁOﬁiloﬁlﬂ%re%g%(g%%eis@' det er mi ni ng the nunber of
HARQ processes supported by the UE based on negative acknow edgenents
(NAKs) received fromthe UE for prior transm ssions of data sent to

the UEY: 46° appasgipit erinpf bgiharipraaiseinedbigite spmgrises steting daindiam iy
conput g5 §AAR BALFFRGH D 8 WPHoRd B8 REPHIBdss:

44, The apparatus of claim 41, wherein determining the number of HARQ processes supported
by the UE comprises determining the number of HARQ processes supported by the UE based on

resources available at the UE for non-guaranteed bit rate (non-GBR) traffic.

45. The apparatus of claim 41, wherein determining the number of HARQ processes supported
by the UE comprises determining the number of HARQ processes supported by the UE based on
negative acknowledgements (NAKs) received from the UE for prior transmissions of data sent to

the UE.

46. A computer program product, comprising:
a non-transitory computer-readable medium comprising code for:
determining number of hybrid automatic retransmission (HARQ) processes
supported by a user equipment (UE); and
exchanging data through one or more HARQ processes, wherein the number of
the one or more HARQ processes does not exceed the number of HARQ processes

supported by the UE.

47. An apparatus for wireless communication, comprising;
means for transmitting and receiving data or control information wirelessly;
means for receiving information indicative of a number of hybrid automatic

retransmission (HARQ) processes supported by a user equipment (UE); and



determ ni ng nunber of hybrid automatic retransm ssion (HARQ
processes supported by a user equipnment (UE); and exchangi ng data
t hrough one or nore HARQ processes, wherein the nunber of the one or
nore HARQ processes does not exceed the nunber of HARQ processes
supported by the UE. 47. An apparatud for wireless communication,
conprising: neans for transmtting and receiving data or control
information_wr

essl.y; s for V|n i nformat i
i ndi cative &F? rg%ﬂh%g%g&ataﬁw Wﬁﬁ@oﬁ?ﬁﬁ@ﬁr b‘f SPY S8t I—kﬁﬁ rocesses,
pr ocessagreBURP atihbel dTYh@onéSE m& e ARG Plockide) doe@rﬂat exted the numFBASSHARD
sending data froma Node B to the UE through one or nore HARQ

pr ocesBesesseTapRariedidh¢qURber of the one or nore HARQ processes does
not exceed the nunber of HARQ processes supported by the UE. 48. The
apparatus of claim47, wherein the neans for sending the data limts
the nu#beThokpparuoniclgm 40 ménetdXRQe preaoe 5 esndisedie tdatadimnth théeurdbdrafttlee

t he nunber ocesses ,su b u nf or mati on
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means for sending the data limts the nunber of the one or nore HARQ

proces%@ﬁ@‘?%éveﬂmwe ‘HARQ processes supported by the UE for a
predeterm ned period of time. 50. The apparatus of claim47, wherein
the neans for receiving the information indicative of the nunber of
HARQ pfdcdbsespasaippol dlach 6Y whiaeinbe inseags ffrisgndimgithe datadizsisvibe aurvbeiafthe
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wher ei pietié’[&nﬁﬁalperifoﬁlbfﬁﬁﬁdi ng the data sends data for non-guaranteed
bit rate (non-@BR) traffic fromthe Node B to the UE through the one
or nore HARQ processes.

50. The apparatus of claim 47, wherein the means for receiving the information indicative of
the number of HARQ processes supported by the UE is configured to receive a Medium Access
Control (MAC) control element carrying the number of HARQ processes supported by the UE.

51. The apparatus of claim 47, wherein the means for sending the data sends data for non-
guaranteed bit rate (non-GBR) traffic from the Node B to the UE through the one or more
HARQ processes.

52. The apparatus of claim 51, wherein the means for sending the data sends data for
guaranteed bit rate (GBR) traffic from the Node B to the UE through one or more HARQ

processes available in the system.

53. The apparatus of claim 47, wherein the means for sending the data sends data for both
guaranteed bit rate (GBR) traffic and non-guaranteed bit rate (non-GBR) traffic from the Node B
to the UE through the one or more HARQ processes.

54. A computer program product, comprising:

a non-transitory computer-readable medium comprising code for:



52. The apparatus of claim51, wherein the nmeans for sending the data
sends data for guaranteed bit rate (GBR) traffic fromthe Node B to
the UE through one or nore HARQ processes available in the system

53. The apparatus of claim47, wherein the neans for sending the data
sends data for both guaranteed bit rat® (GBR) traffic and
non-guaranteed bit rate (non-GBR) traffic fromthe Node B to the UE

t hrough the one or nore HARQ .processes. 54. A uter program ..
product, compriCEiiE THORAHOT AHSTGr Y & GHBTEET PRHA AP HER| (ifpasmission
conpri si NPARTHGréREses siported by a 1&€ QivbRent(TEraXAL i on i ndicative of a
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