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Qcpﬁ}ﬁqéhﬁ@gihi lerbgcess (CDVA) systens, Tine Division
Mul t'i pl e Acces TDVA) systens, Frequency Division
Mul ti pl e Access (FDMA) systens, Othogonal FDVA
(OFDMA) systens, and Si.ngl e- ri FDVA ( SCFDMVA)
systens. [0004] A w relﬁgﬁgm]&ai on system nay

{ ncl uﬂe nunber of Node Bs that can support
ommufilf¢Gti on for a nunber of user equipnents (UEs). A
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?yggunt of resources at the UE, e.g., processing

QUrces, buffers, battery power, etc. The ampunt of

resources required by all active applications may
change dynami cally. [0005] The UE nay be designed to
hlndl Batkground st - case | oad condition and may be
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esei Wit dleps dastama mayeskmpipkesadcess sybtema sphdbdael smpporting 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-Carrier 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



currently. However, designing the UE for the
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situation may rarely occur, if at all. [0006] In order
to keep cost at a reasonable bevel, the UE may be
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recei ver based on the nunber of HARQ processes

supported by the receiver. [0008] In one design of

data transm ssion on the SIBMMARY a UE nay deterni ne

t he nunmber of HARQ processes (Z) supported by the UE, . .
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for guaranteed bit rate (GBR) traffic on up to
progessss gt alvadnl awprert. n A rensgyisteemayl theardonihehe desibgn of HARQ

R eSSBS R by g roceses

Alpporte€betneacebda for GBR traffic and non-GBR traffic
i n ot her manners. £0009] The techni ques may al so be

(88 f orln@ae desigmpbdata Fpaymistion ere theplovwmkink\mbEgnay determine the
ARG A 2] bl LB, Bl amoun o
EISAMENGEVailable 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.



[0010] FIG 1 shows a wirel ess conmuni cati on system

[0011] FIG 2 shows data transm ssion on the downli nk
wowRab/1648%). [ 0012] FIG 3 shows nmultipl e HARQ PCDUSRSEE33810

for synchronous HARQ [0013] FIG 4 shows a process

for controlling data transm ssion based on HARQ

[0014] FIG 5 shows a process for receiving data.

[0015] FIG 6 shows an apparatus for receiving data.
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as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi),
IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, e¢tc. 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). ¢dma2000 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 technologies mentioned above
as well as other systems and radio technologies. For clarity, certain aspects of the

techniques are described below for LTE.



system System 100 may include a nunber of Node Bs 110
and other network entities. A Node B nay be a station
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referred to as an evolved Node B (eNB), a base
station, an access point, etcyq UEs 120 may be

di spersed throughout the system and each UE may be
stationary or m)bile A UE rray al so be referred to as
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al so be referred to’as a rate, a packet format, a
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transport format, the radi o resources used for data

{0028k ni Jaitom example sioven UEFHay2. reeds B laﬁsd hppyeodass &0 sdne to a UE
{1111({ %{agtoﬂ ?9&%55” asée%tg %? ket 6}%{8 raggcg‘ﬁgncg \!ixlhht ? tleg'c%de &!n%gort format to

rans ecode
alndinndata Sgmbols. N gainkpeet ﬁﬁhﬁovﬂagdegmmeféfdédl()o laf a rate, a packet

%olf*rkr)lfatr aanr?loziul-gt?on aITdh %ocli\llgg 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 receive the second transmission and process the first and second

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



may receive the NAK and send a second transm ssion of
packet A in subfrane t +M. The UE may receive the
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transm ssions in accordance with the sel ected
transport format. The UE nmay ggai ndecode packet A in
error and may send another NAK in subfrane t + M+ D .
The Node B may receive the NAK and send a third

transm ssiQn_of packet A in sybf . 1 2M . T, E
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sent in subframes that are known a priori

by a
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2Mrm etc., where me { . packet ma
sepbe equadne 4 HARQpoowerksr vahd. dihk HARQmdesseo msayoflsa brereferred

a%ql\(/l ygﬁ%?%gsthlAﬂQs lilr?st[arn%gg? Seté.ha]tiac%r ﬁA%ﬁ?Cper(ojceale %rlgy include
subframes that are spaced apart by M subframes. For example, HARQ process m may

include subframes m, M+m, 2M+m, etc., where m e {1, ..., 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.



[0027] For asynchronous H ARQ each HARQ transn ssi on

may be schedul ed by a Node B and nay be sent in any
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resources, the specific radio resources, the transport

format and/ or other parameterg nmay change for

different transm ssions of the packet.[0028] A UE may

support guaranteed bit rate (GBR) traffic and
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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:

R
7 = supported , E 1
{—R J q (1)

peak



resources, battery resources, etc. [0031] In one

design, the UE may determ ne the nunber of HARQ
wpe@ereses that it can support based on the suppDUS®AI/033810

peak rate, as follows: R Z = supported D Eq (1)

peakwhere R SupP orted is theypeak rate supported by

the UE for all HARQ processes, Z is the nunber of HARQ

processes supported by the UE, and " LJ " denotes a
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ol fd:@yeetrmmisag enaneerg. ,In amb aly&pn,3thé LR rrms&ea@ ehe data control

et anot her  desi he send Z via a channe
{ﬁﬂ&?ﬁt WA ]vf?é}% es€é§ F@% W%fg 58y %BY%Q%SF@F dor supporting
EIAGEYO Tt i TR RE t1REOE thiy SerBeddd b VIR JoﬁR@f élernMﬁl containing Z and

codewords mmy bé reserved for conveying Z, and
megpaemi thg MAGenoirdiscleragntve thesolletB. fremubti@@idesign, the UE may send

ﬂlgfdﬁga Cé)ﬂhogffeqilr%gVil%%pqlaégaeﬂg%d‘éessag a Cg:qa Laygr L3g¥nessage 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



reserved for conveying Z. The UE may al so send a data
control request in other manners. [0035] FIG 4 shows

w@2@esogm of a process 400 for controlling datBCT/US2009/033810

transm ssi on based on HARQ The UE may detect | ow
resources at the UE and nmay dgcide to reduce/throttle
non-@R traffic on the downlink (block 412). The UE
may determ ne the nunber of HARQ processes (Zi)

[ the UE for -CBR traffi ..g.. based
PP PR k8ol (bRAkAIOLER pieb by e i by st o the
Noaé Bielockkogk 414). The UE nay generate a data
control request (e.g., a MAC control elenent) with the
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- ff | Sef. J. til furth

60p SR HARG bloctBly e U bRckdOR 9 it cond ot a

f0987hon-TEBRUE rmady deteanrespuress i 1dHAROb @ing diesdsatttbe flHe and may

E.(block 426). [O T UE detect .reso es..no
TSidfolo B8t Rkt AP Ry e DE B RS B UE may
Aaeksige AR NpEREd huabbi 6f PAR® ?r&@%k il o ?b&féﬁ 3@k UE for non-
The UE mag determi ne an updated nunber of HARQ
pBEceaidiegblozl 341 phier ¥ B dndyygankheata Ed4te coniopl-re@RR with the updated
traffic. (bl ock The UE at e a dat
bliborot PiyREES TARR PR TR RERLENE oo Bl e conteol

HARE! s deessie B (Hdakcdd8436) and may send the data
cont r ol reCﬂIJest to the Node B (block 438). [0038] The
9381 B iy Nededs psytrereivedha dea senten! reqigsiedrd naotiay the updated

' ) 2
B PP A T SRl D P LR ARE 4 D Node B may
thep arparidnthe mumber o OHARARQrqeeoce sses oo nus€BR trafftnfocBiR UE to
raffic far the UE to Z . 0., t] urther notice
Zy et%mé%t%(fﬁ}e&&ﬂ“%%ﬁ ?he%f%ﬁﬂi%éfe““ggnibe efia Bdansang data for non-
OB R ohpfth 'Zg HKR? Iﬂr&d&ss%@td‘%@@@ﬁ%c%&ﬁ%i to the UE
(block 446). [0039] I'n the design shown in FIG 4, the
[003fhy dorhe ddsignhshoamontiGo#ft, tho AJEEBRY tecpafréli the @motifiteof non-GBR

L b R ARk DTS OB ES5 ) (Bt b
thed @t ed nédeded, dteschiBidg ti updaedNoeh8NTaY B. | THANSAEB may limit the
nunber of HARQ processes to use for non-GBR traffic

pgnbernef HARGQ progssycattesyse Zor 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



received fromthe UE. [0040] In another design, the UE

may informthe Node B to increase or decrease Z by a
w@e@daoxesn ned anount. For exanple, the UE nmayPGEN/20891033810

UP request to increase the current Z by one or a DOMN

request to decrease the currept Z by one. The Node B

may maintain the current Z for the UE, may increase Z

whenever an UP request is received fromthe UE, and

T Tk 3R b S RIS HARD AR} sl B Saii ol reques

thifireVEANRYa Eshtro$ tdqakyt mag ko BYappBed/ Rl dtBerifdnnkrsanot her
data control request is sent bf{ the UE. In another
&

9PN, B enstdesigBnthe gpte @éwh@@ﬂ biFt capypendydatyconfeg} reqgiests to the
N%hé % ﬁdpaé/t B ‘Pﬁlﬁ%ﬁt r&]d%e %{%1'09 %1@%161{1% 106 e HR r%}ythe data control

expire omat i cal e pr rm ne
peuesnd. InThee o, EilarrBI‘E applynd hacwatas cantot @d:quteacafestwamng at
or the pregete m ned tinme riod and may revert to

At reconts @m(t grior dada ﬁ(ﬁltléﬁ FeqUesiy WS glapqm@ny sulteﬁ)le value.
B QfcBr? %@Ql%WEQUEr}ﬁaP%a glqggsrc%'ta Jo%%?l% u@s’fs%ér%ﬁlt oftime, where

data contr request” nmay e applied in other
framme bs . any094@blel alome Thesingh of tthee matyealad onhércimyt katable time
iL],JE can send data control requests to the Node B may be
YH9%d in order to reduce signaling overhead for the
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a new data control request after waiting at |east
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Ks received fromthe UE and nay eterm ne Z based on
trimsnrissea@isveut MaKshe Fogetdsammiten, whereNdde 1. ndlpe Node B may also

decr ease bardeer' d NAKs are

PEEETT Shofis oL Fgh 5 A B tonsie ol PR Ssi ons

fal] af tEG. thehdwas QQiesfgﬁde N pEdcedy. 500N eorNeel@viBg NBYa in a wireless
I ncrease Z by a predeterm ned anount if NAKs are
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iﬁgﬁ @I)\;/Slmlg Fa% SRES5L Beq(r)\% %9th op No\aheé ?OIP data tFa %Srn sf%n 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 (Rsupported)
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.



update Z in other manners based on NAKs and/or ot her
information. [0044] FIG 5 shows a design of a process
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system Process 500 may be performed by a UE for data
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[0949f herFIRMehS$ws hO@4Rh &t & r@cé@@@% fr desdig dafa aNa wireless
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a
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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.
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processors, electronics devices,
the Node B. This design may ensure 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.
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received symbols if applicable, and provide detected symbols. A receive processor 958
may process (¢.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
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RgBERer it Be i YR BHGRGRE Placo&ng bindBlismeGnfnd siggets may
bé aprBchic8dising Nodef B vhtlty 6t divedent BedhhBlogideandpletitiques. For

signals from UE 120 may be received by antennas 934, '
prasEe sk, HystasHomu camprandg 3nforgetient sgnalyy bas\ywbols, and chips

UL 950 R PP BRI IS DL G5B BE Bt
asichgeqriurohts] i @romdghetic waans Maphald Myldddr da2lcles, 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



[0060] Controllers/processors 940 and 980 may direct

the operation at Node B 110 and UE 120, respectively.
w@ownad7ber / processor 940 may control transm SRCDOSNI/N033810

data for GBR traffic and/or non-GBR traffic to UE 120

based on the nunber of HARQ prgpocesses supported by UE

120. Processor 940 and/or other processors and nodul es

at Node Bl | QOmay performor direct part of process

00 .in KBl G.4 for.the Node B, process 700.in FIG .7

bt R gins Ja R S B SRl jcaen By but such

hesleinbntaftsro desisions Ih@md! BF iftchREtcrRCRESAE S adfrture from the

nodul es at UE 120 nay performor direct part of

prove e deqoepenidismleyury for the UE, process 500 in FIG

06309/ O{I}S%J}% s Rg%r%ﬁ%%%%gaﬁ d10&s! 81%'3{1159,“% geahts! f&dived in
ereln. nor I es and may store data and
permgction witkl @ dislosNedieer8nlmdy 9 ianpderilntdP6), performed with a general-
respectively. A.s%gedul r 944 may_schedul e UEs for, . .
BAPISe: PTRASYIPYs & YR rhIgE PERSRIET ARSBh AR aPPligAtioRIsParife integrated
B R A, B A H B RS P Tl losie
dofioy, ndisirole gad o graisstamaloghe dispries batdedra siongpoaents, or any

Bl Fstof e S L P RE RO 8BS R0 SRS soneral
pitpBscMbERBor HayIhah ficrBploSesssy BROIhShe ARGnARIcPEelphdtiessor may be
may be referenced throughout the above description may

by eapreeiiaat pchisoy sontgléss, maupeantioder, e sigta wasigret Acprocessor

wayve magnet i c, fields or particles,..optical fields or ..

Y ERe ARGy S o RindtBh o FePRi¥Y 658 i i Gaion of
skDISP wupd! d froictdpesceaiopy ecimtlityhadf trhieropaddedss, one or more
il lustrative | ogical blocks, nodules, circuits, and .

BYGOPTOEFHOTS i1 pRIT RSO MR PRP cotenetayarihtisteh egndiguration.

' 0S i i e : t LG .
03| or ot REREIOR Iicd TPUEGFRRKCH-R2LE 86 | C@Rciion with the
declobirahbiein inhy bt cabedictidgedtht iarhahbvgeabial softywanf module executed

ardware and software, vari.oys illugéngéive

BAPSALHEY; Ob b KOMOHEYAN & the tvei t HETSs Megule e reside in

Raam Hes&y! hech ﬁlll'éﬁlY)?y, $120) § ﬁlehﬁ()rﬂl,nEItI@(')‘Ms nf%hotfﬁeEEPROM memory,
functionality. Wether such functionality is

fagpitasdntedisihst ramodstde disbra SDER O, or dep eth;!sfomlmcnf stanege medium

articular applicati.on and desi,gn constraints inposed
Bt Gt Rn S5 EhRRD SRef B FORbIy R pRBRRRf such tha
thRglesesdr ReAl rdadNBLor@R@b fr¥mi Bnd/AtiYd MBorRAYiSH Q) theabhge medium.
articul ar apﬁilcatlon, but such inpl enmentation

i siltomstivhaby somee risdiumpeaypheeintagral do i mpergser. The processor
N L e 3 TR
topdlinaes, Inathd dickative S thdepoctdadd 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 thercof. 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 with the disclosure herein may be

i npl emented or perfornmed with a general purpose
w@e@easses , a digital signal processor (DSP), BEI/US2009/033810

application specific integrated circuit (ASIC), a

field progranmmabl e gate arrayj§ FPGA) or ot her

progranmabl e | ogi c device, discrete gate or transistor

| ogi c, discrete hardware conponents, or any

conbination th f [ r the fungctior

R0 AR % RO PP R Do B R OB ot O RGN soraee.
Magh@Rr digessRie obBthel haph@icdtbrapfdévive, ot Higy HHOCARSSAM that can
may be any conventional processor, controller,

by ByeddpRemplr gere dasired programh eodavacans ip hsclegy @f inpgyictions or data
| it
SHOBE WP ERTLE G858 BETELIAL QR o QB Aose compuer
of ergeperabpepose, omsciat-alifpoye pfocoisor.opYlas ems adoddne@ioa i®rproperly
nore. m croprocessars in conjunction wth a DSP core,
trmath ) COPRRICT-ERERPIE Birivgr e %ﬁmpf@@ s Soffgarg fgifanspitieg from a
gﬁBﬁf&g s@erabB0hkL Mﬁ@g&lrbﬁggng% 9 a:%QﬂQle&aﬁo!e‘? Fb8t bhtid EBle, twisted
i sclosure herein may be enbodried directly in
bar,dlagitad subseriberslofet (e, ometurtlesseteevol aestypcla as infrared, radio, and

rrocessor., or. in a.conpjnation of the two. ,A so re .
ety dht S Ralr FRROPYE FIEAEHIHERO AT R o wircless
AR YgicFRRAMsRIFRT, ridibREAN MRS Yve 4r8dh8h&Sin Mardfinition of
di sk, a renovable disk, a CD-ROM or any other form of '
gediuay dipke and) skrswsed herele izaledes sampretndiscatGD s laserngdiec, optical
TRGLHTeGSHRL !l 0F APSSARE S Mg e asts sty
topt@tucat dan inagndtiellnt amage dnedirdprodlice tdaga optically with lasers.
alternative, the storage nediummy be integral to the
CPpdussens o pbeceshonid akg behmchidsd ayehiRels weeReagf computer-
‘Ee%ﬁélﬂ@n{eﬁiaan ASIC. The ASIC may reside in a user
termnal. In the alternative, the processor and the
poshge Thedirevibuayescaptiaeobthe diisbtasateeis pooqadektat enable @y person

ser . termnal. [0065] I n one or re exe ar .
el iche brido mifveer 3 s thgelect s %gp%énﬁ%%%gmoe@e idpelosure
ha @@@Eﬁiilﬁ?ﬁfpﬁl‘@’ﬁf & tHok& SWREE in Me @rﬂyan‘aotﬂp;g@ﬁ’éricpﬂrinciples defined

t her eof . implenented in software, the functions may
bgemtmaebe epplead torating matingehsovighoudgleppmtng fromothe spirit or scope of

nst.ructi ons, or code .on a.conput er,- abl e di,um
it o T B ShSeIP i Rt 78S Rified i tiChuagptes and
8GR @Rk EANRaBinCRt 9 Mo MRUAR0FdRE | tHEl iwlde st RY o EbrsMtent with the
that facilitates transfer of a conputer programfrom
pieciplcgerd neychfvetuiesrdisdossd begte nedi a may be any

avai | abl e nedi a that can be accessed by a general

pur pose or special purpose conputer. By way of

f0anpl e, WHNAT B9 ICILAINMEBLISON, such

comput er - r eadabl emredi a can conpri se RAM ROV EEPROM

CD- ROM or other optical disk storage,




magneti c di sk storage or other nagnetic storage
devi ces, or any other nediumthat can be used to carry

w@eo0gtiar7e8 desi red program code neans in the foPer/v§2009/033810

instructions or data structur¥s and that can be

accessed by a general - purpose or special - purpose

conputer, or a general-purpose or special -purpose

processor. Al so, any conneC{jQIMSS properly terned a
conmput er -readabl e nmedium For exanple, if the software

Is transmtted froma website, server, or other renote
source using a coaxi.al cable, fiber optic cable, . .

twi st E-d pai'r Flealil%?? 5 TesgBeer PRy 2 lr(‘fk%t)c,ong]immca“on system,
Yohigigss technol ogies such as infrared, radio, and

m crowave, then the coaxial cable, fiber optic cable,

t wi st éefempaining m8hberopl Mybwdl eornatoh nateoginesios uGPARS) processes
infr%rfﬁ, radi o .andt i.crowave are included in the

HPPHTYE PHA UoF SHREMH (‘D)sk and disc, as used herein,

i ncl ugtedingoRfreiatieh S@lidatld) of tRSRIMIE $€ HATO ipgédesdths SGpported by
digital versatile disc (DVD), floppy disk and bl u-ray

thed¢E {theNedeiBs#d usual |y reproduce data magnetical |y,

whi |l e_dj.: r pLi cal i S s

Corrbi A Yok FER 4 5 3088 BELY B L 4, kb @6 BARQ processes
wippbited bheheddi®pe of conput erreadabl e nmedia. [0066] The
previ ous description of the disclosure is provided to
enabl e any person skilled in the art to nmake or use

the dbscl opyg lﬁ}etl}(ﬂréfodlﬁn{'@,%flé&ﬁt th@ Qﬁte‘hﬂitﬁﬁ?tbe 1_1urnbee(1:‘I of HARQ

di scl osure w be readily apparent to those skill

procedses supportethbly theeUGeoamprisespddteroiiphg shaledrba df HéARBQrprocesses

may be i to .other varjati i t hout departin
Fibate Y B UF e Wdgpbhnbeas PSR Oleiies SEREIC e system.
S §6drP PE& ok PRI aDAIRBAEIARD) PRcdstl, bRdatheakt A€ supported by the
exanpl es and desi gns descri bed herein but is to be

HEcorded the wi dest scope consistent with the

princi pl es and novel features disclosed herein. [0067]

WHAT IS CLAIMED | S: CLAIMS 1. A nethod of receiving

data 3n a Wh¢ eleifdl GOdTuNil Cahéroim thy SkeenirGiHel minitdr of HARQ
determ ni ng nunber of hybrid automatic retransm ssion
PrasReys ppedekisths {pertischy a user equi pnent (UE);

sendi ' r I i ndi: [ f I }
or oceoagiinRlETRh Btks BN ' UE By ¥R Rlocl i rate (non
GBRYtnalffing addt a from t he Node B on up to the nunber of

HARQ Rétgr%%g%%sthe number of HARQ processes supported by the UE based on the

resources available for non-GBR traffic.

4. The method of claim 3, wherein the 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 the sending information indicative of the

number of HARQ processes supported by the UE comprises



supported by the UE. 2. The nethod of claim1, wherein

the determ ning the nunber of HARQ processes supported
whyoovhe27E conpri ses determ ning the nunber of PEHRE2009/033810

processes supported by the UHMased on total nunber of

HARQ processes available in the system an overall

peak rate for all avail abl e HARQ processes, and a peak

rate geepainges Mydiube Adtess3Codibe (MAY dcontrol lebintand , carrying the

wherein the determ ning tgggnun‘oer of HARQ processes

ByBpIt EHAIRQ PrerssOE seRnvper S8dhafeEed i ni ng resour ces

avai | gh| Whec I bit rate (non-
GBR) tgér%g%fgﬁge andgglé%(gre%ﬁﬁﬁgyggg%ger of HARQ

processes supported by the UE based on the resources

avai | abl e r ngn- tratffic. 4. The methqd of claim . .
3 et n 1 BHEEG e YR Bereeth AR compries Teceiving
Q59 FSSRHASUAHRARRH bR a RN nd & B thatfid N6 thONRBHE BESh up to the number
deternmining resources used for guaranteed bit rate

OABRRQ prafésses supnertaidyethailii.ng t he resources avail abl e
for non-@BR traffic based on the resources used for
@GBR traffic and total resources at the UE. 5. The

met hod, of ThainiBtHod Whelagh o, thikersiantle Ngcdivih@rdaat figther comprises
i ndi cative_of the nunber of HAR%&%r ocesses sulgport ed
wyeivie data s gprpaieshihertaf GRB) FalisdramtscedsB eanprtppll HARQ

MAG) . carrying the nunmber of HARQ
érgcggsg%ghé@lﬁgg{rhtgggaé?'the UE, and sending the MAC

control elenment to the Node B. 6. The nethod of claim

1, wherein_the receiving data conprises receiving data . .
for nén- gugﬁ%me&@al i tlaiaf eV WSW[T'E?BP@CGW% flia coppisgshieceiving
MNad o B QR gBrahRcd BE rQﬂé'@ﬁ]’R)Cﬁafh@% BB%ﬁ%ﬁt%eé Ui Q%t(ﬁgn-GBR)
by the UE™ 7. The nethod of claim®6, erein the

treffiei oni upgto diad munibar tofh EFARQ ppodesses suppodicd bynthedaEa f or
guaranteed bit rate (GBR) traffic fromthe Node B on

up to all HARQ processes available in the system 8.

The gt hod Ag@fappariudfdr witkl8ds@omnilifcati®f SdompiBingat a
conprises recelving data for both guaranteed bit rate

( GBR) att feastf e arngcsson-cqugund de dlabirmincanempeiont GpR)d 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, and to receive data from the Node B on up to 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.

11.  The apparatus of claim 9, wherein the at least one processor is
configured to generate a Medium Access Control (MAC) control element carrying the
number of HARQ processes supported by the UE, and to send the MAC control element
to the Node B.



traffic on up to the nunber of HARQ processes
supported by the UE. 9. An apparatus for wreless

W@ repien7est i on, conprising: at | east one proceBGDIS2009/033810
configured to deternine numbel® of hybrid automatic
retransm ssion (HARQ processes supported by a user
equi pnent (UE), to send information indicative of the
nunbet2.of HARQPPLGEABSSESclSLPEOr tvhekehy thdait Ukadtoome Noskessor is
B, and to receive data fromthg Node B on

. to_ th
Feddp TRERIS BHbEAS9BLUaTBIsH 8 a5y oG, traffic Fppthe Node
BRIAAAD YR &Jml‘?ér%? BARQ gﬁ?c'eﬁgﬁ] sw%d.}%rt@& vl 8RSEONe
ed to aet

processor is configur m ne tesources
avai l able at the UE for non-guaranteed bit rate (non-

GBR affic, and to determne the nunber of HA .
ororelbos LlibparrabSogt ML pabgaonts s Teed o agocessor is
81 dubdl 18 réQive il BBt @hfdnfoed bt ratt REBRORALRAE M%1 RIn-guaranteed
claim9, wherein the at 1east one processor is

bibmidte JneeBRR teadfiecatw o thediuorthcnot EBSRQanosasses (swp@)rted by the
ntrol elenent carrying the nunber of HARQ processes
upported by the UE, and to send the MAC control

el ement to the Node B.12. The apparatus of claim9,

wherein the at | east one processor is configured to

recei V& daf'd apprras forghiselasstcosEnpli¢ationt OMIMBHLGER)

traffj r u r

pr ocorgat? BEIAGIEHE Rbr i hiyld SyOHERE o nstilin (HaRQ)
ploatsseOsuppbiesdhina tidve cqiipheastUR)Ne processor i s

configured_ to receive data for both aranteed_bjt

rate @@qurrsgm_flpg igfamAen. gdkaedine @S dhnPEmbst 8t HARQ processes
(ppBrEPRY) o136 1d £108; BPaf@ e number of HARQ

processes supported by the UE. 14. An apparatus for

Wi r el esansc tmmendiviagi datg fioomphd Nodg:B rmmaws té dhe number of HARQ
determ ni ng n rrbt%% hybrid automatic retransm ssion
PI9RRRSS PIPBLEESWs orted by a user equipnent (UE);

means for sending information indicative of the nunber

of HARQ processes supported by the UE to a Node B; and
meansl§.or Thedippimgsdelt alafm ok, t WeerNadheBmeansy fort detetpaining the

nunper rocesse r dﬁé.he UE. 15. The
R Bl K PR SR PR RGO or
det er femd@r UB@rmining 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.

16. The apparatus of claim 14, wherein the means for sending information
indicative of the number of HARQ processes supported by the UE comprises

means for generating a Medium Access Control (MAC) control element carrying
the number of HARQ processes supported by the UE, and

means for sending the MAC control element to the Node B.

17. The apparatus of claim 14, wherein the means for receiving data
comprises means for receiving data for non-guaranteed bit rate (non-GBR) traffic from

the Node B on up to the number of HARQ processes supported by the UE.



nunber of HARQ processes supported by the UE conprises
nmeans for determ ning resources available at the UE

W0 a09ner1Igyuar ant eed bit rate (non-GBR) traffi cPCEOS2009/033810
means for determning the nuni¥er of HARQ processes
supported by the UE based on the resources avail able
for non-GR traffic. 16. The apparatus of claim 14,
wherein the nmeans for sending information indicative
of the nunmber of HARQ processes supported by the UE . |
conpri&es HBAMPPHG uSgeﬁé?% Ad aVhoEdn (e ARedss foFRepiying data

&(M%aseg Aah O For %E({%Zﬁﬂ% )(}Qtta 'y bhitd gﬁlgﬁn{égmﬁrr?@f( affic and non-

processes suppor he UE, "and nmeans for sendi ng
glreai®ed bantato|(ned-Gidt traffict be Wode tBe mifnbeThed HARQ processes
gg)gara% s . of claim 14, wherein the nmeans for receiving

grig ﬁ%ﬁes - means for receiving data for
non-guaranteed bit rate (non-@GBR) traffic fromthe
Node B on up to the nunber of HARQ processes supported
by t h&9.UE. Agomphter gpqearmtpudugt, comaiiping4, wherein the
means forg1 rtec-ﬁeiaéajlbrf% oelglta co 1rlisiise‘s means for receiving
dat a f&7"Both guar ey B TP it (GBR) traffic and
nonguar ant egé Bioted' ahethenaRdGBR)fot roafﬁih% Anletf bk tcbdputer to
nunber of HARQ processes supported by the UE. 19. A
edppune PupPeREndoitRaticosHpRgpsen (FBRARQ) processes supported by

?ﬁ@%@%&ﬁ{%ﬁ | e medi um conprising: code stored on

r ‘causing at |east one conputer to
det er m ne cadebesredbn hydomiediualfod vadsig thetar Eastrang Tooiputer to send

(HARQ). pr.ocesses supported hy ser equi pnent E)
%‘Qlaélf’%r%@c%}hwt #‘ﬁe‘mf%hﬁf Png*gﬁ sPW@eStSﬁSeS%POFt%‘i\gb’ gpdJE to
eaPRt g to send information indicative of the nunber

of HARQ processes supported by the UE to a Node B, and
code st or ecodenstoted oredicumeflom dausiusmgt the a@itlcdstame @meputer to

FRRLLT ARS8 IETRIS B PRt e
ot hod of sending data in a wreless comunication
system conpri sing:

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

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

sending data from a Node B to the UE on up to the number of HARQ processes
supported by the UE.

21. The method of claim 20, further comprising:
limiting 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.

22. The method of claim 20, further comprising:
limiting number of HARQ processes to use to send data to the UE based on the

number of supported HARQ processes for a predetermined period of time.



receiving information indicative of nunber of hybrid

automatic retransm ssion (HARQ processes supported by
w@2m9a027eRjui pnrent (UE) ; and sendi ng data from BCINOS0B033810

to the UE on up to the nunber2®bf HARQ processes

supported by the UE. 21. The method of claim 20,

further conprising: limting nunber of HARQ processes

to use to send data to the UE based on the nunber of

supported HARQ processes until information. indicative .

of an?ipdat B¢ nﬁﬁmé@f Cfﬁms% Béetedr thaAres yng erefg%aélqnsmgwatwe of
f 0 | Vi i

B g Sy By e o DSy Medium

Aocass eCondrod gMiAGatcantral tleemchE chiagied thn rnumebemumbBIARID processes

suppor t ed processes for a predeterm ned period of
t4 ﬁ?‘%gyﬁ’?}_ﬁgget hod of claim 20, wherein the receiving

i nformati on indicative of the nunber of HARQ processes
supported by the UE conprises receiving a Medium '
Accesg4.ConThoimethgaCpt elorm 201 vwdiceareithe sendmg daja tomprises sending

pnumber of HA nOCEesSSes ted he UE 124, T
TR RAREC R BB LA EE i o B LB on wp 10

SR AANbEr SR A RIPDHrod@ResiippeidedhbilE.r at e (non- GBR)

traffic fromthe Node B to the UE on up to the nunber

of HARQ processes supported by the UE. 25. The nethod

of claim 2 i ' - fE: .
corpr 15es. S5 SRS, Br L AL WS HME slihy Thin fugley comprises
sandfdgl datd foargubaatehlo dé rBet(GBRyarddic dronuthetMode! B tdiRQE on up to
processes avail able i.n the system 26. The nethod of
@W@@?"W@? ayarlablsdn therbtsl- dat a conpri ses sendi ng

data for both guaranteed bit rate (GBR) traffic and
non-guaranteed bit rate (non-GBR) traffic fromthe

Node B.to The ndkhahofiplaino 20hevhetambelre sdndidgRGtproovpsisesssending

t by th .27 f i
b e g g6 g0 PSR RewatblsbgbEe (on-GBR)
GOl fedth kb Nedé BCli tHe UMSP LPRS kiRNminihr GRH ARQYrodd§iR&ipported
of hybrid automatic retransm ssion (HARQ processes

bupwdiEed by a user equipnent (UE), and to send data
froma Node B to the UE on up to the nunber of HARQ
processes supported by the UE.

27.  An apparatus for wireless communication, comprising:

at least one processor configured to receive information indicative of number of
hybrid automatic retransmission (HARQ) processes supported by a user equipment
(UE), and to send data from a Node B to the UE on up to the number of HARQ
processes supported by the UE.

28. The apparatus of claim 27, wherein the at least one processor is
configured to receive a Medium Access Control (MAC) control element carrying the

number of HARQ processes supported by the UE.

29. The apparatus of claim 27, wherein the at least one processor is
configured to send data for non-guaranteed bit rate (non-GBR) traffic from the Node B
to the UE on up to the number of HARQ processes supported by the UE.



28. The apparatus of claim 27, wherein the at |east

one processor is configured to receive a Medi um Access
w@ownad79§ MAC) control el enment carrying the nurdEDSNI/033810

HARQ processes supported by the UE. 29. The apparatus

of claim 27, wherein the at |east one processor is

configured to send data for non-guaranteed bit rate

(non- @BR) Thafdpparafusost themNade whetdn tthe 4dElcast ufic tpRocessor is

t he, nunber of Mngrgrocesses sup{)orted bi/tthe UE. 30.

RdiLafsaicatcnd dae for Apth pranjgedrtif rate HeBRY tpiiesindgipn-guaranteed
e, ' t f

O SFETRALGHI RM; BohElle SoRCBo IR B SLUP S Tie ey of HARQ

piocesset eippodatt 5BRE UE.af fic fromthe Node B to the UE

on up to the nunber of HARQ processes supported by the

UE. 31. A nethod of exchanging data in a wireless

comupi cat \Omeaat Mex ARRRILSHNY in AL LAFRR REhhTPAlon system,

of hybrid automatic retransm ssion (HARQ processes

suppontEd by a user equi pnent (UE); and exchangi ng

dar Qe MIFLDUIPSHuh SR S5SRRR BHLRERAT process

QuppbBasdby g uskitcgui g{mf?gg)gaﬁcecei ving data froma Node B

on up to the nunber of HARQ processes supported by the

UE. 3gxchamgingdetaon vpfto dieaiwmbe of WA R processes aipppaeyphiic UE.

data conprises sending data fromthe UE to a Node B on

up to the nunber of HARQ processes supported by the

UE. 332. ThE&herahtadd off claghnd Bl whekedt eh® dxdoRanging data comprises

determ ping the nunber of HARQ processes supported by
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34. The method of claim 31, wherein the determining the number of HARQ
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